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ABSTRACT 
 
ADAPTIVE CAPACITY OF AGRICULTURE IN ARIZONA’S VERDE VALLEY: 
SITUATED RESILIENCE AND CLIMATE CHANGE 
 
ELIZABETH DOUGLASS-GALLAGHER 
 
Industrial agriculture, constructed and maintained through the human-nature divide, causes 
enormous environmental and social destruction. Because of its contributions to climate change, 
there is a dire need to understand and encourage the ability of alternative systems of more 
sustainable food production to adapt to changing conditions. By viewing agriculture as a social-
ecological system (SES), I used a place-based resilience approach to study the adaptive capacity 
of non-industrial, individual growers in Arizona’s Verde Valley. Using a political ecology lens, 
in-depth interviews, and grounded theory, I developed an understanding of the characteristics 
and processes that influence climate change adaptation that emerge from the specific historical, 
cultural, and environmental conditions of this SES. Through coding and analysis, I found that 
opportunities and barriers for adaptation were deeply dependent on the processes and contexts of 
the agricultural system. Key elements of the growers’ adaptive capacities to climate change are 
climate change awareness and belief, alternative agricultural practices and ideologies, and larger 
structural barriers. Therefore, to create climate change-resilient agricultural systems, we must not 
only target individual beliefs and ideologies but also the systemic conditions they are embedded 
within.  
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Chapter 1: Introduction  
 
“The competition for the water is development vs. agriculture. For there to be growth and 
development in the state of Arizona, something had to… give. You know, I’ve watched the lands 
that my dad and granddad farmed and ranched. And they’ve sold off just about, I mean... I’ve 
watched... I’ve watched it go.” 
 
“[It’s] good for you, when you know where your food comes from. You have that connection to 
the grower… And he knows what we grow, and how we grow it, and, you know, how we care 
for the land, and… I, I think there’s an energy there”  
 
“Yes, global [climate] change is happening. I’ve lived here in Arizona my whole life… And it 
seems like our winters aren’t near what they were. I remember, as a kid, there was always snow. 
We don’t see that anymore... You know, my cousins, they all farm back in the Midwest. And 
they say the same thing. It’s happening.” 
 
1.1 Personal background 
Before growers in Arizona’s Verde Valley shared these stories and many more with me 
during my research for my graduate assistantship, I had never thought that I would be writing my 
master’s thesis on agriculture. Yet, after their words were stored on my tape recorder and in my 
mind, I could not keep from choosing this as my subject. Even while carrying out these 
interviews in the spring of 2016, I tried to pursue and explore possible thesis topics related to 
ecology or biocultural diversity, as they were the ideas that I had been most interested in after 
completing my undergraduate degree. Although certainly worthwhile subjects, these ideas of 
what I had thought I wanted to study in graduate school constrained my vision and imagination. 
Meanwhile, the Verde River continued to swish against the banks of my memory, and I would 
smile when I thought of the birds calling above me when I ate my lunch next to the river or of 
the dirt road winding alongside it as I rode in a farmer’s old pickup truck to visit his fields. This 
river marks the valley, giving it its name and ability to support people growing food for 
themselves and for their communities. From these growers, I learned of their triumphs and 
struggles, their care for their environment, and their diversity of thoughts and backgrounds that 
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still led them all to this place and pursuit. While all of this certainly drew me in, it was the 
question that almost every participant asked, sometimes merely to be polite but typically earnest, 
interested, and hopeful that their time and stories would be useful in some way, that led me to 
truly commit to this project: “What are you planning on using this work for?”  
This need to do something worthwhile with the hours of interviews that so many 
individuals had graciously given me was central to my decision to study and write about 
agriculture and climate change in the Verde Valley. It has also grown and blossomed into a topic 
that ties my past interests and experiences to my newfound ones. After obtaining my Bachelor’s 
in Biology, I was very unsure of what I wanted to do or study next in my life. While I loved 
studying the natural sciences, I felt that there were important conversations about ethics and 
social concerns that were missing in my classes and discussions. One of the reasons that I chose 
the Sustainable Communities program was to practice interdisciplinary approaches to add social 
science knowledge to my natural science background. As I learned more about agriculture 
through my assistantship, I saw how it provides a clear example of a social-ecological system 
(SES) that bridges and recombines the historical gap between humans and nature. I had 
recognized this divide in my previous studies and experiences and thus grasped onto the more 
holistic “view that social and ecological systems are in fact linked, and that the delineation 
between social and natural systems is artificial and arbitrary” (Berkes, Colding, & Folke, 2003, 
p. 3).  
This systems-thinking, interdisciplinary approach has also allowed me to study climate 
change and incorporate it into my thesis research. During my junior and senior years of my 
undergraduate program, I began to learn more about the dire future facing our planet if 
destructive human activities were allowed to continue. Although sometimes briefly considering 
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the moral concerns and decisions related to climate change, we typically discussed only the 
environmental effects and technological solutions to this problem. However, as I studied abroad 
in Costa Rica my senior year, I experienced heart-aching sadness at the thought of losing the 
amazing biodiversity in that region and many others. I also learned broader knowledge about the 
possibility of holistic solutions to our unsustainable systems of energy use, food production, 
waste management, and more. Before applying to the Sustainable Communities program, I made 
list upon list and looked at school after school to try to find where I could make the most impact 
on the things I deeply cared about. I realized that everything I wanted to study, whether it was 
related to wildlife conservation or renewable energy, all boiled down to the one core threat, 
albeit a huge one: climate change.  
As I learned about the problematic social conditions that have created catastrophic 
upheavals in the Earth’s natural processes, I simultaneously was researching the effects of 
climate change on agriculture in Arizona’s Verde Valley for my graduate assistantship. Through 
this work and my classes, I began to recognize how agricultural SES are both contributing to and 
being affected by anthropogenic climate change. I saw that, as we move into an uncertain future, 
our needs for healthy, accessible, affordable, and environmentally and socially sound food 
systems will only increase. While this necessitates new dominant forms of food production as a 
whole, it also requires us to look at how our current agricultural producers will adapt to changing 
conditions. This thesis is driven by the ability to connect all of my interests together in the topic 
of climate change adaptation in agricultural SES, along with a feeling of responsibility to 
communicate the stories of the growers I spoke with. 
1.2 Problem statement, research questions, and thesis overview 
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The problems and conditions related to agriculture and climate change that I consider in 
this paper come mainly from a Western perspective and framing. While the characteristics of 
food production in the United States certainly have global impacts, especially regarding climate 
change, my focus will be on the Verde Valley, a community in the U.S. and shaped by Western 
society. Also, although there are countless examples of traditional and indigenous food systems 
around the world that may offer essential alternatives as climate change progresses, these will 
not be addressed in my specific thesis topic. Here, I briefly describe the problems that Western 
civilization and industrial agriculture have created, along with how my approach intends to 
reconnect the rifts they have formed and to work towards more holistic, interdisciplinary, and 
sustainable systems. In this overview of the problems and the content of the rest of my thesis, I 
provide a preliminary look at the information and ideas that shaped my research questions. These 
questions are: Using a situated resilience approach, what characteristics and processes shape the 
adaptive capacity of growers in the Verde Valley in the face of climate change? How do these 
aspects help or hinder growers’ ability to adapt in the future? How are they related to the 
alternative agricultural practices of the Verde Valley and the dominant problematic system of 
industrial agriculture in the U.S.? 
 The current system of agriculture in the U.S. faces deep and broad problems. In 
particular, individual growers operate within systems that have been framed by diverse and 
changing historical, social, and environmental forces. Therefore, it is important to understand 
and contextualize the ingrained structures that may both limit or liberate agricultural producers 
making social and ecological management decisions. In Chapter 2 and throughout my thesis, I 
utilize a political ecology lens to look at my study system. Although the individual growers in 
the Verde Valley are certainly in control of some of the factors that allow them to adapt to 
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climate change more effectively, their ability to adapt is also determined by the community, 
state, regional, national, and international institutions that surround them. These varying scales, 
then, interact in many interdependent and tightly coupled ways (Smit & Wandel, 2006; van 
Gameren & Zaccai, 2015). Much of the foundational work in the field of political ecology 
deconstructed the assumptions that land users simply degraded their environment and resources 
because of poor management decisions and marginalization. In contrast, by combining analyses 
based on ecology and political economy, scholars focused on factors at larger scales and on 
elements of power, culture, and history that influence the choices and actions of individuals that 
affect and are affected by the environment (Watts, 1985; Blaikie & Brookfield, 1987).  
Here, to provide context for the research questions that I answer in this work, I briefly 
state the problems that formed the basis for this thesis. In Chapter 2, I use the political ecology 
approach to more thoroughly trace the larger historical forces that influence agriculture in the 
Verde Valley today to provide context for the rest of this work. In particular, I look at how the 
central problematic system of industrial agriculture developed in the past and currently shapes 
further issues. By considering the formation of the human-nature divide as a cornerstone of 
Western society, academia, technology, and economics, I tie the separation of people from the 
earth to the systems of control and domination that have guided the development of our 
civilization (Geyer & Rihani, 2010). Through the development of capitalism and the drive to 
accumulate wealth without consideration of social and ecological health, a system of energy-
intensive, large, specialized, and industrial agriculture has been purported as the only way to feed 
the planet’s growing population (Clark & York, 2005; Kirschenmann, 2007). This method of 
food production contributes to ecosystem change and degradation, along with the production of 
many greenhouse gases that cause the climate to change (Garnett et al., 2013; Tilman et al., 
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2001). Just as many agricultural methods exacerbate climate feedbacks, climate change will also 
affect food production; in the southwestern U.S., where the Verde Valley is located, projected 
changes in temperature, water supply, seasons, pest outbreaks, and more will impact farmers and 
our food system (Melillo, Richmond, & Yohe 2014).  
I continue to use my political ecology lens in Chapter 2 to consider the social shifts that 
accompanied the formation of fewer, larger, and more specialized farms. Today, through 
orchestrated efforts from agribusiness and government entities, less than one percent of the U.S. 
population are farmers. Up until the middle of the 20th century, it was common for many people 
in this country to grow food for their family or community. Now, rather than being rooted in and 
constrained by a local environment, the means of food production are largely in the hands of 
transnational corporations and agribusinesses that prioritize profitability over all else (Hauter, 
2012). With global social inequality, environmental degradation, limits to technological fixes, 
and dramatic and unpredictable climate changes eliminating the further expansion or 
intensification of industrial agriculture as a real solution, human health and equality depend on 
an understanding of how our agricultural systems can adapt or change without complete system 
failure (Lengnick, 2015). In particular, a political ecology-guided focus on the Verde Valley, 
along with the specific forces of state and local laws, histories, and environmental conditions, 
will provide a thorough context to analyze the ability of agricultural producers to adapt to 
climate change.  
In Chapter 3, I describe my social-ecological approach of looking at agricultural 
producers in the Verde Valley. I explore the background of my theoretical framework based in 
complexity science and resilience theory, with a specific emphasis on the concept of adaptive 
capacity. While it is important to understand some of the prior work on this subject as it pertains 
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to various levels of social organization, I narrow my focus on the adaptive capacity of 
individuals. Also, with particular attention to Cote and Nightingale’s (2012) critique of using 
resilience theory in an abstract way that does not fully consider social dynamics, I describe the 
characteristics and importance of a “situated resilience” approach. As this method is based in a 
specific place, the Verde Valley, with its specific histories and cultures, it lines up with my lens 
of political ecology in that “sociocultural issues and social relations of power mediating 
environmental decision-making are observable” (Cote & Nightingale, 2012, p. 481). I describe 
other relevant tensions that relate to my approach related to the need to view adaptive capacity as 
emergent properties and processes of a system, along with a consideration of the normative 
assumptions I make in this research related to resilience and adaptation.  
The rest of Chapter 3 is a literature review of work that applies the above theoretical 
framework to look at research pertaining to agriculture. I describe the basic background of 
research that looks at agriculture as an SES, then focusing in on work that involves resilience 
thinking and adaptive capacity. After explaining the importance of looking at the adaptive 
capacity of individual agricultural growers, I describe some specific examples and research that 
influenced the theoretical and methodological approaches for this thesis. I close this chapter with 
a brief look at how resilience is not always a positive quality for agricultural SES. 
In Chapter 4, I provide a description of my methodologies along with why I chose them. I 
begin by exploring how my own personal experiences and positionality affect this research. I 
then explain the preliminary research that informed this work, through the literature review and 
key informants I carried out for my graduate assistantship. Based off of the 2014 National 
Climate Assessment’s climate change projections for the Southwest, I developed questions to 
understand the adaptive capacity of individual growers in the Verde Valley. In alignment with a 
  8 
situated resilience approach that does not lay a predetermined framework of traits for adaptive 
capacity upon a system, I use grounded theory to draw out the themes related to characteristics 
and processes that emerged from the Verde Valley’s agricultural SES. I also describe some of the 
limitations of this methodological approach.  
 In Chapter 5, I present my findings and analysis in four main parts. The first part 
summarizes background information of growers in the Verde Valley to gain a general 
understanding of the crops grown, acreage, water sources, and more. In the second section, I 
identify aspects that enhance or restrict adaptive capacity based on their responses to future 
scenarios about how they would adapt, what they would need, what organizations would help, 
and what barriers would limit their adaptations. Part 3 relates specifically to climate change 
awareness and perceptions, involving past experiences, trust/distrust, and knowledge and risk 
perception. Finally, the fourth part involves two other themes that play a role in adaptive 
capacity but do not relate directly to climate change: farmers’ connections with nature and larger 
institutional forces.  
Chapter 6 begins with a discussion of the major results of this study as they best answer 
my research questions. I explain how many aspects of adaptive capacity can act both as 
opportunities or barriers, depending on the processes going on at any point in time. I illustrate 
this point by discussing the topic of resources, one of the most prevalent responses from the 
interviews about what affects adaptive capacity. Next, I discuss the other major themes and 
points that emerged: climate change awareness and belief, alternative agricultural practices and 
ideologies, and larger structural barriers. Then, I address the limitations of this work, leading to 
suggestions for further research. After reflecting on my research design and approaches, I discuss 
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how my work contributes to good and sustainable communities and conclude my thesis with a 
personal reflection.  
As a note, throughout this thesis, I use several different terms to describe individuals who 
practice agriculture, including: farmer, grower, agricultural producer, producer. For the most 
part, they are essentially interchangeable. However, I try to use the descriptor of “farmer” when 
considering literature or sources that also used it. For my own research in the Verde Valley, I 
specifically use the term “grower,” to capture the wide range of crops that are grown in the area 
(produce, pasture, alfalfa, grapes, etc).  
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Chapter 2: Zooming in - Contextualizing the problem and the study system 
2.1 Chapter overview 
In this chapter, I utilize a political ecology lens to describe the historical development of 
industrial agriculture. Briefly, I explain the formation of the human-nature divide, a dominant 
paradigm of Western society that has resulted in this type of food production. This is presented 
alongside the paradigm of order, a separation of the study of people and the environment that my 
social-ecological theoretical approach reintegrates, and the development of capitalism. From 
there, I consider the growth of industrial agriculture in Western society and in the U.S. Next, I 
describe the social and environmental problems of industrial agriculture, with particular attention 
to its connections to climate change and its inability to adapt to these drastic shifting conditions. 
To consider alternative “seeds,” I describe varying non-industrial types of food production that 
reintegrate ecological and social communities. Next, I focus on my study system of agriculture in 
the Verde Valley. Starting from a larger scale and then zooming into the smaller, local 
conditions, I begin with the climate change projections for the southwestern region of the U.S. 
Then, I provide a brief overview of Arizona’s water policies that affect agricultural producers in 
the Verde Valley. Finally, I provide a definition of the Verde Valley itself, its climate, and its 
agricultural history, stakeholders, and current conditions. While the discussion in this chapter is 
very broad and cursory, the purpose (in accord with a political ecology approach) is to provide 
the historical, cultural, and political context and then to zoom into my specific study site and 
project, framing the system that each individual grower is acting within.  
2.2 The problem, through a political ecology lens 
In this chapter, I use political ecology as a lens to look at the problem at the center of my 
thesis: the dominant system of industrial agriculture that Verde Valley agricultural producers are 
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embedded within. Peterson (2000) defines political ecology as joining “the concerns of ecology 
and political economy to represent an ever-changing dynamic tension between ecological and 
human change, and between diverse groups within society at scales from the local individual to 
the Earth as a whole” (p. 324). As Robbins (2004) describes, political ecology began as a 
response to apolitical and seemingly objective research and policies that targeted individual 
actors as the sole responsible parties for environmental degradation. Instead, political ecology 
examines how these individuals are constrained and affected by actors and relationships 
operating at larger scales (Robbins, 2004).  
While my specific study system and thesis research is focused closely on individual 
agricultural producers acting on a local scale, it is essential to consider the historical conditions 
of the society and environment that they are operating within. Also, in considering the 
characteristics that define their adaptive capacity, a political ecology lens allows for an 
understanding of the opportunities and barriers found in the growers’ responses that would not be 
fairly deciphered or attributed without knowing the larger forces at work. Following Robbins 
(2004) description, my research, then, is guided by political ecology’s dual goals of acting as 
both a hatchet and a seed. This chapter, in particular, acts as a hatchet to cut away and 
“‘denaturalize’ certain social and environmental conditions, showing them to be the contingent 
outcomes of power, and not inevitable” (Robbins, 2004, p. 12). By considering the historical 
formation of the dominant paradigms that have created the myriad of problems resulting from 
industrial agriculture, it can be understood as a system that is maladapted to future conditions 
and that needs to be changed.  
The rest of my research and thesis offers seeds of alternative means of growing food that 
are not large, industrial, and destructive, along with integrative ways to study the world through 
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social-ecological approaches. My political ecology lens will allow for temporal and spatial 
consideration throughout the course of this thesis, while helping to answer the following guiding 
questions for this chapter: What historical, social, and ecological forces have created the problem 
of an industrial form of agriculture that is unsustainable in the face of climate change? How do 
these and other forces determine the characteristics of the complex social-ecological context for 
agricultural producers in the Verde Valley?  
2.3 The human-nature divide, paradigm of order, and capitalism 
 To understand how industrial agriculture has developed into the dominant form of food 
production in our society, it is first important to consider the formation of the human-nature 
divide. Merchant (2005) notes how, until around the 16th century, most civilizations around the 
world tended to view the earth as a living thing. However, a combination of different changes in 
Western philosophy, technology, and industry throughout the 16th and 17th centuries 
necessitated new ways to understand human and natural interactions that put an end to an organic 
and cooperative vision. In particular, the new paradigm developed by scientists and philosophers 
in the 17th century viewed nature as an inert and unfeeling machine that could be dominated and 
exploited (Merchant, 2005). This paradigm can also be explained by the term positivism, or 
where “the goal of knowledge is simply to describe the phenomena that we experience… to 
simply stick to what we can observe and measure” (Trochim, 2006, n.p.). Geyer and Rihani 
(2010) describe this “paradigm of order” that, while first stemming from science and philosophy, 
then affected almost all aspects of society through intellectual and technological shifts. With 
Descartes, Newton, and other natural scientists, the four central tenets were developed for 
modern Western science that viewed the world as functioning like a machine: order, 
reductionism, determinism, and predictability. This mechanistic paradigm of order led scientists 
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to believe that, through greater knowledge, they could predict and control all of nature in a linear 
and rational fashion (Geyer & Rihani, 2010).  
Although a positivist, reductionist view of the world is most closely analyzed and 
discussed in regards to natural science, it was also present in social science and academia in 
general. As Geyer and Rihani (2010) note, this is important to consider because of the ways that 
the studies of humans and nature were compartmentalized in separate and often isolated 
departments and fields. Although fields like sociology and economic systems were becoming 
“sciences” as they applied mechanistic laws to their work, these studies were often more difficult 
to reliably quantify due to unpredictable human behaviors. After all, a positivist paradigm upheld 
the idea that people’s thoughts and perceptions cannot be trusted due to their unreliability and 
immeasurability. Thus, studies on humans were not able to be described with clear and 
predictable laws, placing social sciences in a lower tier of the hierarchy below the natural 
sciences (Geyer & Rihani, 2010). As I argue throughout my thesis, this hierarchical and isolated 
division between studies of people and the natural world has resulted in narrow and incomplete 
views of the complex problems we now face. By using an interdisciplinary approach that 
considers and values both the social and ecological systems that are actually closely linked, I 
utilize a theoretical framework, conceptual approach, and methodology that directly challenges 
the orderly paradigm and the human-nature divide.    
As mentioned above, viewing nature as a machine that can be controlled allowed for the 
creation of many interwoven systems of oppression and destruction. As Kocka (2016) describes, 
one of these structures that developed was capitalism, which, although basic forms had emerged 
in prior centuries, took its modern shape between 1500 and 1800. Capitalism can be loosely 
characterized by commodification through the use of markets, decentralization and individual 
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action, and accumulation of wealth and capital. In the 19th and 20th centuries, the Industrial 
Revolution gave way to a corresponding industrial capitalism marked by factories, machinery, 
and wage labor. With its focus on property ownership, along with the commodification of the 
environment and human labor, capitalism drove the human-nature divide even further apart 
(Kocka, 2016).  
As noted by Polanyi (2001), the false commodification of things that are not actually 
produced for markets (like land and labor) created major social and environmental crises. 
Throughout the history of Western capitalism, free markets have become disembedded from the 
social and natural constraints around them in the pursuit of wealth. Despite a double movement, 
where some people are fighting for social protections at the same time that others are pushing for 
free markets, there has been an overall trend of accumulating wealth over all else due to the 
power and influence of those who benefit from free market capitalism (Polanyi, 2001). The 
disconnect between humans and nature, along with the mechanistic and deterministic paradigm, 
allowed for this economic system to feed off of separation, unequal classes of people, the 
enclosure of natural spaces for capital gain, and industrial scales and forms of production.   
2.4 The growth of industrial agriculture 
The development of natural sciences, economic systems, and social structures based upon 
the paradigm of order greatly affected food production in Western society. Until the 1800s, 
agriculture in much of Europe and in the U.S. was based on the local environmental conditions 
with certain practices applied in particular climates and landscapes (Lengnick, 2015). Foster and 
Magdoff (2000) describe the problems associated with agriculture that grew during the 1800s in 
Europe and the U.S. As capitalist economic systems and industrialized means of production 
rapidly expanded, large populations of people moved from rural, agricultural areas to start 
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working as waged labor in cities’ factories. To feed a growing population, more and more food 
was grown on the same land, resulting in major agricultural dilemmas as soil health declined. 
With long-term effects on our current agricultural system, soil scientists began to study and 
create synthetic fertilizers from natural sources of nitrogen, potassium, and phosphorus. 
Industrialization and rural flight in both Europe and the U.S. also transferred soil nutrients from 
the agricultural countryside to the cities in the form of produce and livestock, without a return or 
cycle of waste to replenish the land (Foster & Magdoff, 2000). Clark and York (2005) describe 
this using metabolic rift theory, or the idea that capitalist economies and societies are marked by 
a rift in the exchange of energy between humans and the earth. Here, there is a clear connection 
to the human-nature divide that a mechanistic paradigm and capitalist economic system created, 
with loss of soil fertility resulting from the focus on accumulation of wealth that was freed from 
the planet’s environmental constraints (Clark & York, 2005).  
Lengnick (2015) notes how, although varying types and sizes of farms existed throughout 
the U.S. until the middle of the 1800s, a commodity industry of large, mechanized, and vertically 
integrated wheat, and then fruit and vegetable, production developed in California by the 1860s. 
As agricultural industrialization took place around the country in response to higher demand, 
“the solution to the need for increased production was to intensify agriculture-- to produce more, 
on less land, with less labor… from human and animal power to fossil fuel power, from a focus 
on subsistence to a focus on commercial production” (Lengnick, 2015, p. 14). These shifts that 
ideologically and physically spread across the country created huge, energy-intensive, and 
consolidated farms that small, diverse, and locally-rooted farms could not compete with.  
 One of the factors that allowed this agricultural transformation to occur was the 
development of cheap and readily-available fertilizers that could provide all the nutrients under a 
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“chemically oriented industrialist perspective… [where one could] view plants as photosynthetic 
machines” (McKenney, 2002, p. 240). The dominant mechanistic paradigm was clearly playing 
out here, with natural, complex processes being viewed in a single dimension of control and 
distillation. Foster and Magdoff (2000) show that, after World War II, the industrial processes 
and scales of fertilizer production ramped up, along with the production of pesticides and other 
agricultural technologies. These chemical inputs allowed farmers to stop practicing ecologically-
based crop management, and, similar to during the Industrial Revolution, a physical separation of 
livestock in feedlots and crops on huge farms resulted in a lack of natural nutrients and a greater 
need for synthetic ones (Foster & Magdoff, 2000).  
 Along with changes to agricultural practices throughout this period, Hauter (2012) 
describes some of the social and political dynamics of the 20th century that enabled industrial 
agriculture to dominate the food system. In the 1930s, as part of the New Deal, the first Farm 
Bill was passed to support and protect farmers. However, as these government programs 
constrained free-market capitalism, there was significant pushback against these social supports. 
Throughout the 1940s and into the rest of the 20th century, strong business and political interests 
worked to remove many of these policies. By the end of the 1990s, corporate interests had 
developed globalized free trade deals and less support for smaller farms; targeted and specific 
policies led to the consolidation of agricultural land and the loss of a huge proportion of the 
farmer population, driving the agricultural structure of the U.S. to fewer, larger, and more 
chemically-intensive industrial farms (Hauter, 2012). These practices and systems have 
perpetuated throughout the 20th and 21st century, where they have expanded even more based 
on scientific advancements and political protection of agribusiness and corporations in the food 
system. Now, after tracing its development, it is important to consider how the capitalist, 
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industrial mode of food production has caused environmental and social destruction. In the next 
section, I discuss some of the environmental damage that industrial agriculture has caused, along 
with its contributions to climate change, a central environmental problem of my thesis.  
2.4.1 The environmental and social problems of industrial agriculture 
 There are a myriad of ecological threats that industrial agriculture poses. McKenney 
(2002) highlights key issues of synthetic fertilizer use. Overfertilization disrupts complex soil 
ecosystems by decreasing bacterial diversity and structural capabilities, leading to the washing 
away of both nutrients and fertilizer as more water needs to be applied, requiring yet more 
synthetic fertilizer as well. This has led to a process of diminishing return, where fertilizer’s 
effectiveness has decreased over time based on the declines in soil health and natural fertility. 
Also, nitrogen from the fertilizers enters both surface water and groundwater, causing 
eutrophication in aquatic ecosystems and pollution of drinking water in many rural communities 
(McKenney, 2002).  
 Horrigan, Lawrence, and Walker (2002) further describe many other environmental 
problems of industrial agriculture. Widespread, imprecise pesticide application that occurs in the 
U.S. affects trophic interactions in ecosystems, polluting waterways, and causing many insects to 
develop resistance to the chemicals used to kill them. Biodiversity is threatened in many other 
ways as well, through monocropping, replacement of wild diversity that drives other varieties to 
extinction, genetic engineering, and patented seeds. Although not a large focus of my work, 
animal agriculture has huge environmental costs that are also significant, including soil erosion 
due to grazing, deforestation for pasture land, incredible amounts of grain that could be used for 
humans rather than animals as food, improper storage of manure and waste, and much more 
(Horrigan et al., 2002).  
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Along with the concerns mentioned above, which are clearly severe and extensive on 
their own, the most central environmental issues to my thesis are industrial agriculture’s 
contributions to climate change. Smith et al. (2014), in an IPCC report, break down the industrial 
agricultural processes and the specific greenhouse gases that are involved. Although 
anthropogenic emissions of CO₂ are often what people think of most as causing climate change, 
it does not play a big role in the IPCC’s agricultural accounting of greenhouse gases because the 
net change is often balanced through respiration and photosynthesis of crops (Smith et al., 2014). 
Some agricultural processes do account for changes in the carbon cycle, however, such as 
deforestation and land use changes that could otherwise act as carbon sinks (Weis, 2010). Also, 
fossil fuels are certainly involved in many non-plant related parts of the agricultural system that 
produce CO₂, such as to run on-farm machinery, refrigeration, processing, transportation, 
packaging, and more; in 2007, about 20% of fossil fuel consumption in the U.S. came from the 
agricultural and food system (Imhoff, 2007). Smith et al. (2014), then, look at non-CO₂ gases 
like methane and nitrous oxide. In 2005, agriculture emitted 56% of the global non-CO₂ 
greenhouse gases produced by humans in the U.S., the largest amount of any sector. The main 
agricultural processes that emit non-CO₂ greenhouse gases include enteric fermentation of 
livestock (accounting for the greatest percentage), followed by agricultural soils’ emissions 
through synthetic fertilizers and manure on pastures. Other emissions occur through growing rice 
in paddies, managing manure, burning biomass, and others. In 2010, agriculture accounted for 
about 10-12% of all human-caused emissions around the world (including CO₂ and non-CO₂ 
greenhouse gases) (Smith et al, 2014).  
 Not only are these agricultural processes contributing to climate change and 
environmental destruction that affects the entire planet, but both the general populace and many 
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farmers themselves also have very little power in doing anything about them. Hauter (2012) 
notes how “in 1935, 54% of the population lived on 6.8 million farms; between 1950 and 1970, 
farm populations declined by more than one-half. Today under a million farms produce the bulk 
of the food produced in the United States, and farmers are less than 1% of the nation’s 
population” (p. 12). The majority of our country’s food is produced by relatively few huge, 
industrial farms that contribute to enormous environmental problems. Additionally, many 
farmers, regardless of the scale of their operation, struggle with needing subsidies or government 
support to stay afloat (Hauter, 2012), high land prices that force them to rent land that they do 
not improve or invest in (Foster & Magdoff, 2000), and constrained choices in making 
environmentally-sound decisions (Stuart, 2009).  
On a wider societal level, a loss of ecologically and socially sustainable farms rooted in a 
place and a people affects the social capital and strength of communities (Lengnick, 2015). The 
shift to fewer and larger industrialized farms has led to less trust and flexibility for social 
networks and collaboration around farming, particularly in small, rural communities (Eriksen & 
Selboe, 2012). Fleming, Dowd, Gaillard, Park, and Howden (2015) describe how the general 
culture and norms of agriculture and U.S. society push farmers to be independent individuals 
capable of adapting and working on their own, which is an often stressful norm to be held to; 
even if they do see the need for collaboration or aid, “community groups for mutual 
encouragement and other forms of support… are increasingly difficult to access as farms become 
larger and further apart and rural communities and services dwindle” (p. 3). Hauter (2012) 
describes how smaller farms do not have as much support or interaction with the U.S. food 
system as a whole, as it tends to be structured to encourage larger operations. This author also 
highlights the incredible control that a very small number of food corporations, retailers, and 
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distributors have in our country. Indeed, the intensely interwoven power of agribusiness and 
policymakers, assisted by the growth of globalization and transnational corporations, have 
“plotted the content of international trade rules and U.S. farm policy to maximize profitability-- 
at the expense of humankind and the environment” (Hauter, 2012, p. 27).  The systems that have 
grown out of a capitalist, industrialist perspective of food that sees agriculture as a way for 
people to control and alter nature have now created significant concerns for both humans and 
non-humans.  
2.4.2 The inability of industrial agriculture to adapt to climate change 
 Lengnick (2015) shows how, in the past, agriculture has been able to adapt to various 
social and environmental changes through two main processes: extensification and 
intensification. While the former method involves putting more land into production, the latter 
depends on increasing production yields on the same amount of land through industrial practices. 
However, both of these historically successful methods are now facing many limits. Extensifying 
agriculture further is not a viable option with global population growth and few arable acres 
available to add for food production (Lengnick, 2015). The many impacts on soil, water, 
biodiversity, and climate that have resulted from agricultural intensification “are deeply 
contradictory in that they mask the deterioration of the very biophysical foundations of 
agriculture” (Weis, 2010, p. 316). By equating development and progress with the collection of 
industrial agriculture’s “improvements” to food availability, prices, and labor, our economic 
system externalizes and thus ignores these very real and structural costs (Weis, 2010).  
Clark and York’s (2005) application of metabolic rift theory describes similar ideas, 
noting that capitalist, industrial agriculture has relied on the development of technologies that 
allow for continued accumulation of wealth by extending past natural limits of the land and 
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labor. The rupture between humans and nature has been driven further and further through the 
extraction of long-term carbon stores in the earth, disrupting the planet’s carbon cycles to create 
a form of production that releases the stored energy into the atmosphere and forces the climate to 
change (Clark & York, 2005). Amongst all of the environmental problems that industrial 
agriculture has caused and will also be affected by, Weis (2010) argues that global food systems, 
markets, and access will be most affected by fossil fuel scarcity. This indicates that an industrial 
form of agriculture that relies on these fuels for fertilizer production, machinery, and transport is 
clearly untenable in the near future. As dire and hopeless as much of this situation seems, the 
true unsustainability of industrial agriculture is steadily being exposed, inspiring many 
alternative forms of food production to develop and flourish.   
2.5 Bridging the human-nature divide through alternatives to industrial agriculture 
What alternatives, then, will be best as we move into the future? Industrial agricultural is 
obviously causing harm to both the environment and people. From historical knowledge, along 
with traditional ecological knowledge from around the world and within the U.S., there are many 
different forms of agriculture that integrate humans and nature by using biological and social 
systems as a basis for food production. Here, I consider some of the alternative practices that 
most directly address and overcome the problems of industrial agriculture. 
One of the alternatives to industrial food production is agroecology. Agroecology 
presents a more holistic view of the complex interconnections present between natural systems 
and humans, utilizing ecological principles for soil health, nutrient cycling, diversity, and more 
(Altieri & Nicholls, 2005). Another form of agriculture that bridges the conceptual and 
biophysical gap between people and the environment is organic agriculture. This is a concept 
that has varying definitions and uses, but, generally, organic agricultural practices depend “on 
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ecosystem management rather than external agricultural inputs. It is a system that begins to 
consider potential environmental and social impacts by eliminating the use of synthetic inputs… 
[which] are replaced with site-specific management practices” (FAO, 2017). While 
agroecological and organic practices overlap in many ways, organic tends to focus more on the 
entire food system (from grower to consumer) and the growing of healthy food that can enhance 
biodiversity, while agroecology utilizes biodiversity and integrated management to build up the 
entire agroecosystem (Bellon, Lamine, Olivier, & Abreu, 2009).  
Some key characteristics of organic agriculture in comparison to other forms of 
agriculture are the standards, principles, and labeling at international and national levels 
(UNCTAD, 2006). In the U.S., although regulations through the USDA may promote an 
ecological management style with fewer synthetic inputs, a lengthy and expensive organic 
certification process is prohibitive to many small farmers even if their farms match and surpass 
the requirements (Hauter, 2012). Because of the difficulty for many farms in getting an official 
certification, many farmers say they grow “naturally” or get a cheaper and more locally-based 
label like “Certified Naturally Grown” (GRACE, n.d.). Also, although the organic movement 
began as more of a holistic philosophy of growing in response to industrial agriculture in the 
second half of the 20th century, it has now largely been co-opted by agribusinesses; 
consolidation of organic brands into the hands of a few companies, along with looser guidelines 
that allow for global sourcing and unjust labor practices, has somewhat bastardized this form of 
growing (Hauter, 2012).  
Finally, the last specific growing method that that I consider is termed as “sustainable 
agriculture.” Lengnick (2015) describes sustainable agriculture as a site-specific practice with 
goals to improve environmental resources, use agroecological management where possible, and 
  23
efficiently utilize any nonrenewable resources needed. Along with these central ecological 
aspects of sustainability, it also addresses the need for these farms to be economically viable 
while meeting the practical and social needs of growers and consumers within a community. 
Radically different from the dominant form of capitalist, industrial agriculture, sustainable 
agriculture’s “focus on ecological health and community well-being as the basis of agricultural 
productivity… recognizes that agriculture has the capacity to produce many ecological and social 
goods in addition to supplying sufficient food and fiber” (Lengnick, 2015, p. 24).  
Amidst their differences, these forms of agriculture all offer important alternatives to an 
industrial agricultural system that perpetuates unsustainable social and environmental 
destruction. They have also all been recognized as ways to produce enough food for the world in 
the face of climate change through their usually more local and adaptive bases. Many studies 
have considered how organic and agroecological farms can produce just as much or more than 
industrial farms while also aiding in pest management and efficient water use (Altieri, Nicholls, 
Henao, & Lana, 2015; Carvalheiro et al., 2011; Halweil, 2006). Also, by considering all aspects 
of an agricultural system and the community around it, sustainable agriculture “offers an 
unprecedented opportunity to mitigate climate change while increasing agricultural productivity 
worldwide through the use of regenerative agricultural practices” (Lengnick, 2015, p. 23). These 
forms of agriculture address the ideological and practical gap that has formed between humans 
and nature, while also providing tools to both lessen and adapt to some of the environmental and 
social problems that it has caused. Sustainable agriculture, in particular, involves supporting 
farmers and the local communities that they are a part of by enhancing ecosystem services and 
building social capital. This requires a consideration of what exactly “local” agriculture means, 
especially due to my consideration of individual actors on a local scale.  
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2.5.1 An appreciation and a critique of local agriculture 
It is clear that environmental degradation and climate change threaten a globalized, 
capitalist, and industrial system of food production. A reliance on fossil fuels for the transport of 
food across large distances, and also for the production of synthetic fertilizer, means that as fossil 
fuels become more scarce, expensive, or regulated, local and sustainable agriculture will be 
important options. Also, as the effects of climate change increase in frequency and intensity, 
such as with more severe storm events, they will threaten both the U.S.’ and other countries’ 
infrastructures to transport food through global trade. For these reasons, as well as from the 
many destructive ideologies and practices described in this chapter thus far, there is a clear need 
for regional and local food systems to provide diversity in size, location, and scope of farms to 
be able to adapt to climate change.  
Lengnick (2015) explains that local food systems and agricultural production can have 
many ecological benefits, such as using less fuel for transportation and keeping land as crops 
rather than development; also, when agriculture provides food for communities and regions, it 
typically “depend[s] on local natural capital [that] must emphasize the sustainable use and 
regeneration of local natural resources to remain productive and profitable” (Lengnick, 2015, p. 
291). Local food production is also important due to the social conditions that it creates. Imhoff 
& Kirschenmann (2012) notes the huge contribution that local farms and supply chains have on 
food security for both cities and rural areas through access to CSAs, farmers’ markets, and food 
hubs. However, a larger focus on local or regional food systems is still limited by the national 
policies and dynamics they are a part of, necessitating a refocus and reprioritization of the Farm 
Bill and other funding sources away from large farms using industrial practices to sell subsidized 
crops to huge corporations (Imhoff & Kirschenmann, 2012). Hauter (2012) echoes this need for 
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policies for infrastructure, subsidies, rural development, and more to shift in their foci to 
supporting more regional and local food. Otherwise, “the ‘public good’ that [family-owned] 
farms have provided, in the form of land stewardship and community social capital, will 
disappear with them” (Hauter, 2012, p. 36). In recognizing the myriad of social and ecological 
benefits that locally-rooted or sustainable agriculture can provide, we can see the many potential 
contributions that these alternatives provide for an uncertain future. 
However, local and regional food production is not a certain cure for all of the ills created 
by global, industrial agriculture. Food miles and energy use of local agriculture are not always 
lower, and, just as with organic agriculture, corporate cooptation of local food may actually limit 
its benefits for communities as it gains more attention (Lengnick, 2015). Further critique comes 
from Born and Purcell (2006) in their framing of the local trap, or the assumption that local is 
always better even though “there is nothing inherent about any scale. Local-scale food systems 
are equally likely to be just or unjust, sustainable or unsustainable, secure or insecure” (p. 195). 
Local food may provide benefits or cause damage, but the scale by itself is not the cause of these 
aspects. The local trap can be especially harmful if it eliminates certain options, like Farm Bill 
reform, as solutions to larger, system-wide problems because of an assumption that anything that 
is not local is harmful. Instead, it is important to see the networks in which local agriculture is 
embedded within to understand how and why certain conditions exist (Born & Purcell, 2006). 
Similar to my exploration of the historical development of agriculture in Western society and the 
U.S., consideration of the power and purposes behind the changes is essential. Recognition that 
local is not inherently better or worse is key to a nuanced look at a place-based analysis of 
individual growers’ adaptive capacity.  
2.6 Focusing on the study system 
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By tracking the history of industrial agriculture and the social and environmental 
problems it presents, along with possible alternatives, I have described the broad, large forces 
that food production in the U.S. operates within. Here, I zoom in further with my lens of political 
ecology to more closely consider the regional and local conditions of my study system and thesis 
topic. To continue my process of moving from larger to smaller forces, I first describe the 
climate projections for the southwestern region of the U.S., followed by the complicated and 
often anachronistic policies regarding water in Arizona. I then define the Verde Valley itself, 
with its geopolitical constraints and its climate. Finally, I focus exclusively on the history, 
stakeholders, and current conditions of agriculture in the system. To gain a full understanding of 
this area’s opportunities and limitations in a future of changing environmental conditions, I did 
not want to restrict my study to one type of growing (i.e., sustainable or organic), especially 
because agriculture in the Verde Valley exists on a spectrum of practices. However, by rooting it 
in a particular location, at the convergence of specific histories and cultures with unique 
landscapes and ecosystems, I hope to avoid the local trap while also utilizing the insights that a 
social-ecological frame can provide. 
2.6.1 Southwestern climate projections and Arizona water policy 
First, to understand the conditions that growers will need to adapt to in the future, it is 
vital to discuss some of the climate projections for the region that includes the Verde Valley. 
According to the 2014 National Climate Assessment, the southwestern U.S. is projected to 
become hotter and drier, with increases in temperatures and changes to precipitation trends 
already being documented. There will likely be shifts in water supply, seasonal conditions, and 
pest cycles and outbreaks. As the Southwest currently grows over half of the United States’ 
specialty crops, as well as many other fruits and vegetables, climate change in this region will 
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greatly affect the economy and standard of living in both the area itself and around the country 
(Melillo et al., 2014).  
 Agriculture in the Verde Valley is also influenced by Arizona’s water policies. As 
explained in Appendix C (n.d.), the pre-statehood doctrine of prior appropriation stated that the 
first person to use surface water for a beneficial purpose received a right that is “better” or more 
senior to later water users. Although many growers in the Verde Valley have water rights on the 
Verde River under this doctrine, a general over-allocation of water between various stakeholders 
has resulted in a serious need for adjudication by courts in this area and throughout the state 
(“Appendix C”, n.d.). Also, Arizona’s water policies have historically viewed surface water and 
groundwater as two separate and independently regulated areas, which has resulted in impacts on 
hydrologic systems of the Verde Valley due to the fact that these two “types” of water are 
actually hydraulically connected to, dependent on, and affected by each other (“Groundwater and 
Surface Water Interaction,” n.d.). In addition, through the complex “Law of the River,” Arizona 
receives water from the Colorado River via the Central Arizona Project with agreements to take 
cuts and undergo rationing if shortages are declared on the Colorado (Holthaus, 2015). To further 
diversify water supplies, the Salt River Project (SRP) provides water for the Phoenix 
metropolitan area from the Salt and Verde Rivers, complicating water rights between different 
regions and populations of the state due to SRP’s rights to the Verde River (Bolin, Seetharam, & 
Pompeii, 2010). In the next section, I delve into the specifics of the Verde Valley, which is 
named for the Verde River, one of Arizona’s last perennially-flowing rivers. I will describe my 
definition of the Verde Valley, its climate, a brief history of the area, and its current agricultural 
conditions.  
2.6.2 Defining the area and its climate 
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It is necessary to address the varying ways that the literature defines the Verde Valley 
based on different geographic, hydrologic, or social framing, especially to explain why I define it 
the way I do. The broadest and most extensively studied area is the Verde River watershed, 
which encompasses around 5,500 mi² (ADWR, 2000). This watershed is typically broken into 
three separate sections (Upper, Middle, and Lower) that are then made up of sub-basins such as 
the Big Chino, Little Chino, and Verde Valley (Blasch, Hoffmann, Graser, Bryson, & Flint, 
2006). Many watershed-level studies provide vital insight into the complex relationships that 
affect the groundwater and surface water of the Verde River; in particular, combined effects due 
to a changing climate, groundwater pumping in the Big Chino aquifer, and forest restoration 
have huge influences on the watershed and river as a whole (Mahmoud, Gupta, & Rajagopal, 
2011; Sonoran Institute, 2007; Wyatt, O’Donnell, & Springer, 2014). Other researchers focus on 
the smaller Middle Verde River Watershed/Verde Valley sub-basin that covers about 2,500 mi². 
A still smaller and more socially-defined classification of the Verde Valley is an area of about 
714 mi² that encompasses the cities of Clarkdale, Camp Verde, Cottonwood, Jerome, and 
Cornville (ADWR, 2000; McCarthy, 2014; Tellman, Yarde, & Wallace, 1997). Due to the 
traditional agricultural production and more recent agricultural renaissance of these 
communities, I focus on this definition of the Verde Valley. Next, a general overview of the 
climate and future conditions of this area is considered.  
From 1971-2000 NOAA climate data, the Verde Valley’s climate is mainly categorized 
as arid to semiarid, with moderate summers and severe winters at higher altitudes and extreme 
summer heat and mild winters at lower altitudes (Blasch et al., 2006). Over the same 30-year 
climate period, Maschinski, Baggs, Quintana-Ascencio, and Menges (2006) note average low 
and high temperatures of 8.6 and 26.8, respectively, while average annual precipitation was 
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32 cm. From 1994 to 2004, temperature extremes of -8.3 and 47 were seen, as well as lower 
than average precipitation (Maschinski et al., 2006). Precipitation generally follows a bimodal 
distribution, with summer monsoons typically lasting from July to September and with winter 
frontal systems from December through March that are important for snowpack and, later, runoff 
(Pool, Blasch, Callegary, Leake, & Graser, 2011; Serrat-Capdevila, Valdes, Dominguez, & 
Rajagopal, 2013). Several different studies have developed climate projections specifically for 
the Verde River Basin and Verde Valley, allowing for a consideration of how temperature, 
precipitation, groundwater levels, and surface water flows will affect irrigation for agriculture in 
the area. Lining up with the regional projections for the Southwest, they generally show 
increased temperatures, variability in precipitation, and evapotranspiration (Ellis et al., 2008; 
Wyatt et al., 2014). In the next section, I will explore a brief historical overview of the 
agricultural communities in the Verde Valley to then move into a more detailed discussion about 
water and agriculture.  
2.6.3 Verde Valley agriculture: history and current conditions 
Tellman et al. (1997) notes that agriculture was first practiced in the area of the Verde 
Valley by the tribes of the Sinagua, Yavapai Apache, and Tonto Apache. After the first large 
groups of American explorers, settlers, and miners arrived around 1860, these Indigenous people 
were pushed onto reservations after the newcomers realized they could create large irrigation 
ditches for agricultural production. Major land use changes have occurred in this area since then 
due to cattle overgrazing, mining, deforestation, the creation of new towns, and more (Tellman et 
al., 1997). Although agriculture served as a major social and economic component for the early 
20th century, nonagricultural use surpassed agricultural between 1968 and 1977 when the 
combined residential and commercial/industrial land uses went up by 71% (Lopez & Springer, 
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2002). As a major social pressure, projected population increases described in YCWAC (2008) 
are expected to put an extra strain on the Verde Valley. The population of Yavapai County, 
where the Verde Valley is located, is estimated to increase from the 2008 value of 210,750 
people to 577,970 by 2050. This more than doubling in population size will also increase water 
demand to approximately 72,100 acre feet/year by 2050 (YCWAC, 2008).  
There is not a lot of research that lists the size or demographics for farms in the Verde 
Valley, but the USDA’s 2012 Census of Agriculture profile on Yavapai County provides a 
general idea on this subject. Dunckel (2013) notes that the USDA classifies farm size by either 
gross cash farm income (GCFI) or acreage, with the former now being used more than the latter. 
However, because both are used to talk about agricultural operations in the Verde Valley and the 
county as a whole, I include both here. The majority of agricultural operations in Yavapai 
County are categorized as small, at over 95% by GCFI (less than $250,000) and at least 80% by 
acreage (less than 231 acres) (Dunckel, 2013; USDA, 2012). Demographically, about 72% of the 
farmers are male, and about 94% are white (USDA, 2012).  
While there are over 2000 irrigators and about 50 ditch associations/irrigation companies 
in the Verde River watershed as a whole, about 20% of the irrigated land in the Verde Valley 
goes to turf or landscaping rather than to crops for human or animal consumption (ADWR, 2000; 
Mueller, Swaffar, Nielsen, Springer, & Lopez, 2013; Sonoran Institute, 2007). The majority of 
irrigated acreage is used to grow feed for livestock, with about 67% in pasture and 6% in alfalfa; 
the remaining 7% of acreage that is irrigated is in corn, other vegetables, and orchards (ADWR, 
2000). Also, since the year 2000, more than 78 acres of grapes have been planted as part of the 
burgeoning wine-grape industry in the Verde Valley (Glenn, 2011). A significant amount of 
irrigated acreage in the Verde Valley goes to water lawns or to grow simply one or two crops. 
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However, there are also an increasing amount of small farms that practice diverse cropping 
treatments by growing multiple crops with varying amounts. From a brief online search, several 
farms described ways in which they practice environmentally-conscious growing (sometimes 
noted as “organic,” although many are not certified) through a lack of pesticides, use of natural 
fertilizers, focus on soil health, and more (Bridge, n.d.; Verde Independent, 2013; Verde Valley 
CSA, 2015).  
Finally, there are complex social, political, and environmental pressures and interactions 
that may affect agriculture in the Verde Valley in the future. It is clear that climate change will 
limit water supply due to warmer and drier conditions, especially affecting groundwater wells 
and surface water irrigation. There are many different stakeholders that depend on the Verde 
River, with residential and agricultural sectors accounting for the majority of the water use of the 
Verde Valley (Blasch, et al., 2006). Most farmers in the Verde Valley rely on the river water for 
irrigation and for creating growing conditions for agriculture. Because many growers have senior 
water rights on the Verde River, these diversions of surface water are largely unregulated and 
unaccounted for, causing drastic reductions in the flow of the river at certain times of the year 
(Limbrunner et al., 2001; Mahmoud et al., 2011).  
 Currently, there are times during the summer where the river runs dry through the Verde 
Valley due to surface water diversions, meaning that ditches farther down in the valley do not get 
the water they need to irrigate their crops (Russell-Sluchansky, 2014). The river does eventually 
recharge through the excess application of surface water; however, even a 15% decrease in base 
flow of the river during the summer is projected to cause water shortages for agricultural 
producers that have junior water rights (Limbrunner et al., 2011). These pressures may push 
growers to shift from flood to drip irrigation or from water-intensive crops to more conservative 
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ones; pasture, turf, and alfalfa have the greatest water needs and are grown on the most acreage 
(ADWR, 2000). Over the past few years, there has been organizational support from the Nature 
Conservancy and other groups to work on installing automatic head-gates on the ditches, drip 
irrigation, different crops, and other water-efficient transitions to mitigate some of these concerns 
(Postel & Reeve, 2017).  
With the above changes and constraints affecting the Verde Valley on a local scale, there 
are also complexities and uncertainties associated with changes to Salt River Project, CAP, and 
other larger geopolitical influences (Bolin et al., 2010). With combined stressors due to climate, 
population growth, and policy, irrigated agriculture in the Verde Valley may transform or 
disappear altogether (Serrat-Capdevila et al., 2013). Agriculture in the Verde Valley presents a 
microcosm in which to learn about the varying practices, crops, perspectives, and histories that 
converge in the U.S. food system at large. An industrial and corporate agriculture that currently 
dominates food production is not sustainable when considering both the environmental and 
social impacts. Examining agriculture in the Verde Valley provides an opportunity to study how 
different farm sizes, practices, and beliefs within agricultural production affects adaptations in 
the face of climate change.  
 
 
 
 
Chapter 3: Theoretical Framework and Literature Review  
3.1 Chapter overview 
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 In this chapter, I begin by explaining and developing my theoretical framework for this 
thesis. First, I describe the importance of a complexity paradigm and the concept of social-
ecological systems (SES) that stems from it. From this literature, I focus on resilience, the central 
theoretical component of my research. I explain the ecological foundation of resilience work and 
then move into the more relevant social-ecological view of resilience. As an essential piece of a 
resilience approach and of my research questions, I then explore the concept of adaptive 
capacity, with a general look at the factors that enhance or restrict adaptation in systems. Next, I 
explain why my approach focuses in on the adaptive capacity of individuals, as well as important 
critiques of resilience studies that operationalize qualities of adaptive capacity rather than 
allowing them to emerge from the system itself. Then, I describe the need for a situated 
resilience approach that is place-based and incorporates sociopolitical and historical contexts, 
where adaptive capacity can be understood from the specific place and people that are being 
studied. Finally, I describe the tension of considering resilience as both a quality and a process, 
and I also discuss the normative assumptions that I am making about the resilience of certain 
systems and people in this research.  
 In my literature review, I apply the above theoretical framework to look at research 
pertaining to agriculture. First, I describe a basic background of the important insights that have 
been gained from looking at agriculture as a SES. Then, I provide a general understanding about 
work on resilience and adaptive capacity in agricultural SES. I explain the importance of 
considering the adaptive capacity of individual growers, then more thoroughly exploring 
examples and past research that set up my situated resilience approach to understand both 
characteristics of and processes affecting farmers’ adaptive capacities in the Verde Valley. I 
close with a brief look at how, although I tend to view it as such throughout my thesis, there are 
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cases where resilience is not necessarily a positive quality. I consider this tension through the use 
of several examples. 
3.2 Theoretical Framework 
3.2.1 Complexity and social-ecological systems  
 As discussed in Chapter 2, the mechanistic paradigm of order that grew out of a divide 
between humans and nature resulted in many problems, not least of which is industrial 
agriculture (Merchant, 2005). Geyer and Rihani (2010) note that, although positivism has had 
far-reaching effects on Western society, it failed at describing all conditions of natural and social 
science. Instead, many phenomena are only understandable through a recognition of their 
complex behavior, characterized by disorder, uncertainty, holism, and emergent properties. In 
particular, a complexity paradigm is important because it asserts that both orderly and disorderly 
phenomena always exist within the same system. While studying each type of phenomena 
separately can be useful to understand basic conditions, complexity eschews the idea that 
systems and approaches to study them should be divided or isolated (Geyer & Rihani, 2010). 
Rather than traveling along independent trajectories, social and physical systems coevolve 
through interdependent processes that constantly affect and shape one another (Norgaard, 1994). 
Although these interactions have certainly been taking place throughout the history of humanity, 
the increase in Western society’s domination and exploitation of environmental systems has 
created a large imbalance in the evolutionary pressure that humans put on the earth. Some 
researchers have even categorized human effects on nature as marking a new geological epoch, 
the Anthropocene, where human activities drive and shape natural processes (Crutzen, 2006; 
Steffen, Crutzen, & McNeill, 2007). However, because of the coevolutionary condition of social 
and physical systems, people will also be affected by changes in ecosystems and environmental 
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functions around the world; for many reasons, then, it is vital to understand how humans shape 
the world and can avoid catastrophic ecological collapse as the Anthropocene continues.  
In response to these ideas, many researchers have begun to study and appreciate the 
interacting spheres of society and nature. Some of these include political ecology (Blaikie & 
Brookfield, 1987), ecological economics (Costanza et al., 1998), and coupled human and natural 
systems or CHANS (Liu et al., 2007). For this thesis, I join the conversation of scholars who 
consider these interconnected realms as “social-ecological systems” or SES. Berkes and Folke 
(1998) were amongst some of the first major researchers in this, and they emphasized the 
unnecessary and potentially harmful separation of natural and social systems, particularly when 
considering shifting conditions that affect both components. Berkes, Colding, and Folke (2003) 
stress that “change and the impact of change [are] universal givens. The social-ecological system 
is impacted by change and deals with it as a function of its capacity to adapt to change and shape 
it” (p. 3). In terms of the current issues facing SES, especially anthropogenic climate change, this 
approach has helped develop essential concepts and tools to consider the dynamics of our 
shifting world. As complex systems, SES are characterized by self-organization, uncertainty, and 
emergent properties such as that of resilience (Berkes, Colding, & Folke, 2003). 
3.2.2 Resilience theory  
 Resilience is a key component of social-ecological research, particularly because of its 
relevance and importance to both disciplinary and interdisciplinary work. Although it had been 
used in varying fields and approaches before, Holling’s (1973) work in the natural sciences 
marked the beginning of the dominant use of the term to describe an ecosystem’s ability to 
absorb change and maintain its structure, function, and identity. It helped to theoretically and 
conceptually broaden ideas of ecosystem function from steady-state, single-equilibrium ideas of 
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ecosystems to complex, multiple-equilibria domains (Holling, 1973). A useful way to visualize 
these multiple stable states is with the metaphor of a ball resting at the bottom of a basin. Each 
basin represents a stable state, with both the depth and width affecting the ball’s ability to stay in 
the basin or move in response to disturbances. When enough “energy” or change is added to the 
system, the ball will move out of the basin into another complex state. While the next system 
may also be stable, the original system has lost its resilience because it has changed in structure 
and function from one state to another (Peterson, Allen, & Holling, 1998; Peterson, 2000).  
 The beginning of the 21st century marked a significant turn in research to examine SES 
and, correspondingly, social-ecological resilience as researchers began to more fully recognize 
the impacts of human actions on the environment (Darnhofer, 2014). Because of the inextricable 
relationships between the two traditionally separated realms, resilience theory holds that the 
ability of SES to respond, rebound, and reorganize after change will determine the system’s 
survival (Nelson, Adger, & Brown, 2007; Walker et al., 2002; Walker, Holling, Carpenter, & 
Kinzig, 2004). As Folke (2006) notes, considering the resilience of an integrated social-
ecological system can be vital to understanding the complex interactions and dynamics that will 
affect the characteristics of the system after changes occur. Although social or ecological 
systems may sometimes appear resilient in isolation, they may actually be causing damage or 
decreases in resilience of each other (Folke, 2006). For example, human activities like water 
pollution or soil degradation may cross certain ecological limits leading to a less resilient 
ecosystem, which would not be known or recognized without a social-ecological approach to 
resilience (Walker et al., 2006).  
 There are certainly important differences between the ecological foundations of resilience 
in comparison to the social-ecological approach that I am using. While the more ecologically 
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based conception of resilience typically views the transition into another state as undesirable, 
some researchers see this as a potentially problematic “conservative notion used to maintain the 
status quo [and] to preserve the existing system” (Darnhofer, 2014, p. 466). As Walker et al. 
(2006) note, though, a resilience approach that fully incorporates both social and ecological 
interactions can avoid this concern by recognizing how different systems may be better or worse 
based on social determinations. For example, systems with inequitable distribution of power and 
resources will be more desirable for some portions of the population and less desirable for others.  
Also, some systems that may be ecologically and socially damaging, such as industrial 
agriculture, are incredibly resilient because key players are able to maintain the dominance and 
persistence of the current system (Walker et al., 2006).  
Folke et al. (2002) describe social-ecological resilience as the ability to undergo change 
without shifting in configuration, to self-organize, and to have the capacity to adapt and learn. In 
this view, while resilience may involve conserving the current system through a buffering 
capacity to absorb shocks, it can also address the potential need for reorganization, adaptation, 
and renewal (Folke et al., 2002). Rather than simply maintaining the current system in ways that 
may decrease resilience in the long term, the ability of SES to adapt and reorganize in response 
to shifting conditions is vital. In particular, the idea of adaptive capacity has been useful in 
studying how SES respond to climate change; therefore, it serves as the central theoretical aspect 
of my thesis and research question. 
3.2.3 Adaptive capacity of SES in general  
 Adaptive capacity refers to a system’s characteristics that enable it to respond and shift 
during changing conditions or prepare for those changes beforehand (Engle, 2011). Smit and 
Wandel (2006) offer that the “forces that influence the ability of the system to adapt are the 
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drivers or determinants of adaptive capacity.” It stems from the biological concept of adaptation, 
which typically refers to learned behaviors that occur within a lifetime of an organism that allow 
it to survive environmental stresses (Smit & Wandel, 2006). Especially when considering 
humans-in-nature, adaptive capacity serves as an important way to look at people’s adaptations 
to environmental changes and events. Although social systems certainly depend on the 
ecosystems that provide them with resources and structures, the human ability to plan and 
manage for resilience is largely the guiding factor in SES (Adger, 2000; Walker et al., 2004). 
Therefore, adaptive capacity plays out as a mainly social property that influences resilience and 
other social-ecological conditions. Although adaptive capacity has been used in other fields that 
consider its relationship to vulnerability and risks, my study primarily draws on resilience 
literature to understand an SES’s ability to adapt to climate change (Engle, 2011). Also, although 
studies on how to mitigate climate change are essential, a growing understanding of the 
guaranteed climate changes that will result in the coming decades and centuries creates an urgent 
need to understand the adaptive capacity of SES to survive and thrive under new, unstable, and 
unpredictable conditions (Grothmann & Patt, 2005).  
Many researchers focus their attention on identifying factors that either enhance or 
restrict adaptive capacity in social systems and organizations. Typically, these characteristics are 
determined by looking at how systems adapted to past events, forming general categories of 
opportunities or barriers for SES to adapt. Some factors that are considered to increase adaptive 
capacity include leadership, equity, technology, infrastructure, flexibility, learning, economic 
power, and fair governance (Folke et al. 2002; Gupta et al. 2010; Juhola & Kruse, 2015; Smit & 
Wandel, 2006). Certain characteristics like trust or leadership stem from the concept of social 
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capital, a component of adaptive capacity that emerges from both informal and formal 
institutions in societies (Adger, 2000; Walker et al., 2006).  
While it is useful and necessary to identify indicators of adaptive capacity, it is also 
important to characterize barriers that hinder adaptation (Engle, 2011). Some organizations, like 
the National Research Council, have called for increased attention and understanding by social 
science researchers to study these barriers (NRC, 2010). Moser and Ekstrom (2010) define 
barriers as factors that can delay, inhibit, or impede adaptation. Literature on adaptive capacity 
has identified general factors that may act as barriers to effectively respond and change when 
necessary. For example, the Intergovernmental Panel on Climate Change points to possible 
financial, information, cognitive, and cultural barriers that can limit adaptation. Other researchers 
describe lack of leadership, inadequate institutional support, constraints imposed by previous 
policies, conflicting mandates, lack of coordination, limited human resources, failed collective 
decision-making, poor communication, lack of trust, values and beliefs, and uncertainty over 
information (IPCC, 2007; Littell, Peterson, Millar, O’Halloran, 2012; Moser & Ekstrom, 2010; 
NRC, 2010; Tompkins et al., 2010).  
3.2.4 Adaptive capacity of individuals, and critique of past approaches  
The factors related to adaptive capacity mentioned in the previous section stem from 
studies of social systems and organizations. This is often an important scale to consider due to 
the complex emergent properties that are sometimes only apparent by looking at system-level 
interactions and characteristics (Walker et al, 2004). Also, the larger structures of a whole system 
constrain its component parts, creating the need to understand the conditions that these parts 
operate within (Smit & Wandel, 2006). On the other hand, few studies focus on primary 
producers such as those in agriculture or forestry, even though these individual actors interact 
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and make complex decisions that certainly affect processes at larger scales (Dixon, Stringer, & 
Challinor, 2014; Olsson & Jerneck, 2010). Not only does a lack of understanding of individual 
adaptive capacity create gaps in the knowledge of how interactions at larger scales will play out, 
but these actors’ receptivity and ability to adapt, when aggregated, will also affect the survival of 
their industry as they face climate change (Howden et al., 2007; Marshall, Park, Howden, Dowd, 
& Jakku, 2013). As identified by Marshall et al. (2013), primary producers’ adaptive capacity 
depends on: “(a) the management of the risks of change, (b) the level of skills in planning, 
learning and reorganising, (c) the level of financial and psychological flexibility to undertake 
change, and (d) an interest in undertaking change” (p. 31). Also, these authors see a need to 
study primary producers’ climate change awareness, as their ability and interest in changing their 
actions may be based on if they recognize climate change as a threat or not.  
Adger et al. (2009) note that, at the individual level, barriers can relate to values, beliefs, 
perceptions, and knowledge. An individual’s adaptive capacity can also be constrained by their 
understanding of risks and experiences with environmental stress in the past (Adger et al., 2009). 
Grothmann and Patt (2005) elaborate on these points by showing that an individual may 
misperceive their actual ability to adapt, and they also may misjudge the severity of a threat and 
therefore lack motivation to do anything about it. Finally, individuals are constrained by the 
institutions and systems around them that shape certain decisions based on societal norms; 
another barrier for individual actors, then, is that they cannot and do not take certain actions due 
to the rules or norms that surround them (Jones, 2010). Depending on the strength, flexibility, or 
very existence of interrelated collaboration amongst different societal scales, farmers may or 
may not have support from or trust in various institutions (Eriksen & Selboe, 2012). To 
understand how the agricultural SES in the Verde Valley can adapt to climate change, my 
  41
research identifies opportunities and barriers that affect adaptive capacity. I focus on individual 
growers for this analysis, rather than the wider agricultural system, to supplement the 
understanding of how primary producers will adapt to climate change. The diverse views, lived 
experiences, and chosen actions of these farmers impact not only their own adaptation but also 
that of the larger systems they are a part of. It is my intention that the foundation and background 
described in Chapter 2 have provided an understanding of the contexts and constraints that these 
individual actors are embedded within.  
Generally speaking, most of these studies that identify the opportunities and barriers of 
adaptive capacity fit into Smit and Wandel’s (2006) overview of the main types studies 
examining climate change adaptation. The first three bodies of this work include models to 
evaluate how systems will be impacted by different scenarios, criteria to rank different adaptive 
qualities that may potentially exist, and comparisons of adaptive capacity and vulnerability 
across different countries or systems. Although they vary in methods and goals, these approaches 
typically assume the characteristics of adaptive capacity in advance based on previous studies or 
other research on climate change adaptation for SES. They tend to utilize general indicators of 
adaptive capacity, with little attention to the actual processes that may help or hinder adaptations 
from happening. However, these authors go on to describe a fourth type of climate change 
adaptation work as the least common; this more practical approach draws on actual changes and 
processes within a specific place and “tends not to presume the specific variables that represent 
exposures, sensitivities, or aspects of adaptive capacity, but seeks to identify these empirically 
from the community” (Smit & Wandel, 2006). Engle (2011, 2013) encourages more scholars and 
researchers to carry out these empirical studies to identify actual, context-dependent factors that 
enhance the adaptive capacity of a system rather than attempting to apply general characteristics. 
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I respond to this call in my current study by utilizing an approach and methodology that seeks 
out the specific characteristics of adaptive capacity from the actual individuals rather than 
deciding beforehand what to look for and measure.   
3.2.5 A situated resilience approach  
 Studies focusing on resilience thinking and adaptive capacity of SES have provided 
important insights into the complex interrelationships between humans and nature. These 
approaches allow for more thorough and nuanced understandings of the ways that entire systems 
and their component parts interact while also encouraging researchers to value the methods, 
theories, and philosophies of each other’s fields. In many ways, studies that look at SES bridge 
the divide between humans and nature by pointing to how they are similar and interdependent. 
However, as Cote and Nightingale (2012) note, some attempts to eliminate this divide may 
overgeneralize or mistakenly apply ecological concepts to social conditions. Although some 
parallel processes and characteristics do hold true to both, the dynamics and functions within 
ecological and social systems can be very different (Cote & Nightingale, 2012). Also, while one 
of the beauties of SES research has been to find the ways that natural and social systems operate 
in similar ways, the goal should not be to wipe away differences. Rather, researchers should try 
to acknowledge and understand the distinctions, which they may sometimes fall short of due to a 
lack of engagement with or understanding of the unfamiliar discipline being incorporated.  
Levine, Pain, Bailey, and Fan (2012) provide a brief overview of the methods that have 
been used to study resilience in SES that tend to apply ecological assumptions to social 
conditions. One approach identifies characteristics that, if combined in the right ways, will build 
a resilient system, while a second approach studies a past event or change to see what factors 
allowed the system to adapt. However, both of these methods of developing resilience 
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frameworks tend not to address the actual processes or dynamic relationships that influence how 
adaptation occurs, generalizing about both ecological and social processes (Levine et al., 2012). 
Hatt (2013) notes that many social studies utilizing resilience theory have been based on 
insufficient functionalist perspectives that do not truly address dynamic, nonlinear conditions for 
social factors in the same way that they have been considered for ecological ones. 
 Cote and Nightingale (2012), then, offer an alternative and important recommendation 
that, when studying how the human actors within an SES will adapt and build resilience, it is 
essential to understand and value the historical, cultural, and political conditions of the system. 
Truly and accurately comprehending resilience and adaptive capacity in the social side of SES 
can only come from place-based studies that fully recognize their complexity and dynamism. In 
contrast to the quantitative and generic studies of adaptive capacity described above, Cote and 
Nightingale (2012) argue the following:  
Fundamentally, situating resilience research requires moving away from an inference  
approach whereby abstract institutional criteria (such as flexibility, diversity, 
connectivity) are determined in advance and tested on the ground. Rather, principles of 
resilience must be drawn out of situated systems were sociocultural issues and social 
relations of power mediating environmental decision-making are observable. (p. 481) 
 
 This situated resilience approach lines up well with Smit and Wandel’s (2006) 
description of the fourth type of climate change adaptation research that carries out empirical 
identification and recognition of adaptive traits. The many studies that catalogue traits that either 
enhance or restrict adaptation are certainly useful in many ways. As Weichselgartner and 
Kelman (2015) note, however, an important addition to more truly understanding adaptive 
capacity is a focus on cultural and historical processes that affect it. Social resilience and 
adaptation are inseparable from the relations, power dynamics, and sociopolitical conditions that 
determine how people make decisions about and are affected by the social-ecological systems 
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that they are a part of. These authors also describe how foregoing attention to these important 
processes and foundations “results in undifferentiated ‘communities at risk’, common 
‘vulnerable countries’ and generalized ‘resilient pixels” (Weichselgartner & Kelman, 2015, p. 
262). I hope to completely avoid this potentially harmful characterization of the growers in the 
Verde Valley, and I feel that my political ecology lens and situated resilience approach help 
guide my analysis to fully recognize their agency and humanity.  
3.2.6 Tensions and normative assumptions in my work 
 The goal of this research is to empirically study the adaptive capacity of an agricultural 
SES in response to climate change by situating it in the Verde Valley of Arizona. By 
incorporating a focus on sociopolitical and historical contexts both through my lens of political 
ecology and through my methods and analysis, I aim to avoid generalizing about this system by 
centering the specific social-ecological conditions and relationships that shape the Verde Valley. 
My research is not intended to be “scaled up” to where it could be directly compared to other 
systems or individuals for a general understanding of adaptive capacity because my approach 
inherently relies on the unique place of the Verde Valley (Smit & Wandel, 2006).  
To avoid falling into the same patterns and methods that have been critiqued for 
neglecting social theory, I identify opportunities and barriers related to adaptive capacity directly 
from a specific location with its own historical, environmental, and cultural conditions. However, 
I also pay attention to the dynamic processes such as power, agency, and knowledge that may be 
unequally distributed throughout the Verde Valley. To navigate this tension, I find Darnhofer’s 
(2014) descriptions of resilience as both a property and a process to be incredibly useful. 
Although these are very different views in some ways, they are not necessarily mutually 
exclusive and can both provide useful insight. As an attribute or quality, a system is understood 
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to have certain characteristics of resilience and adaptation that can be assessed, although these 
traits may change throughout time and space. This means that specific findings cannot 
necessarily be applied to larger scales or to later evaluations once the system has changed. The 
other view of resilience is that it is an emergent process based on the constant interplay of actors 
and forces shaping resilience within the system. Human planning, intent, and relationships may 
change the individual decision-making processes as well as the responses of the whole system, 
so it “depends on continual learning to make better choices and improve the capacity to handle 
change” (Darnhofer, 2014, p. 467). Although many authors critique the lack of one solid 
definition and view of resilience in the face of climate change, I argue that viewing resilience as 
both a property and a process, with adaptive capacity functioning in a similar way, provides a 
more nuanced study. In this way, resilience truly fits into the complexity paradigm, and, just like 
light existing as both a particle and a wave, can provide dynamic insight into a world that exists 
in many different ways. 
Finally, as Darnhofer (2014) suggests in the quote above, if resilience and adaptation are 
understood to include the ability to learn and improve, they rely on some consideration of 
transformation. Weichselgartner and Kelman (2015) describe this as the ability to “bounce 
forward” rather than simply “bouncing back,” as many of the more ecologically-based or 
conservative, status-quo preserving views of resilience have considered. Rather than returning to 
a “normal” state, bouncing forward implies that, after adapting, the individuals and the SES are 
better off than they were before. It also allows for a consideration of the characteristics of 
adaptive capacity that may encourage systems to do more than just adapt but to also experiment 
and try new practices (Weichselgartner & Kelman, 2015). However, the idea of moving into a 
better, more resilient state through adaptation and learning also forces us to consider normative 
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questions, as certain states may be more desirable to some people than others. It necessitates that 
we ask and consider certain questions, based upon those described by Cote and Nightingale 
(2012) and Weichselgartner and Kelman (2015): To where is a resilient system returning? In 
what direction should it “bounce,” backwards or forwards? Whose resilience are we considering, 
and does resilience for some depend on a lack of resilience for others?  
To begin to answer these questions, I find it useful and important to reflect upon my own 
assumptions in this research. I am coming from the belief that our current, major forms of 
industrial food production in the U.S. are problematic, as I explored in Chapter 2. Many scholars 
have noted that some systems, such as industrial agriculture and the accompanying food system, 
may be deemed resilient even if they continuously fail to truly adapt and shift into better 
systems, designating the latter as “pathologic states” that are trapped or locked-in (Allison & 
Hobbs, 2004; Gunderson & Light, 2006). Because of its inability to adapt to climate change and 
other social-ecological concerns, I argue that this type of resilience is not desirable or 
sustainable. Therefore, my study focuses on the ability of alternative agricultural systems, such 
as those in the Verde Valley that are smaller, local, diverse, and/or more ecologically-sound, to 
adapt to climate change. These alternative agricultural SES will need to be able to both bounce 
backwards and forwards to produce food in a future of uncertain climate changes. I acknowledge 
that I am assuming that resilience of agricultural SES like in the Verde Valley will benefit both 
environmental and social stakeholders and that its ability to adapt should be maintained and 
strengthened. However, throughout the development of my research and the recognition of the 
normative declarations in this work, I also realize that “resilience thinking is a power-laden 
framework that creates certain windows of visibility on the processes of change, while obscuring 
others” (Cote & Nightingale, 2012). While I hold the assumption that alternative agricultural 
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systems are more desirable than industrial ones, other researchers or stakeholders may just as 
well utilize their power to open up different, divergent, or conflicting windows to view these 
systems (Walker et al., 2006). 
3.3 Literature Review 
3.3.1 Understanding agriculture as a social-ecological system 
 Many scholars have used a social-ecological approach to recognize and study the 
connections between humans and nature in agriculture. Dixon et al. (2014) note how viewing 
farms “as SES highlights that biophysical processes interact with human and management 
components… [where] processes, including climate change, shape farming system structures and 
functioning” (p. 183). As Howden et al. (2007) describe, while agriculture is truly essential to 
human survival, it is a practice that both affects and is affected by the environment. Especially 
when considering the climate changes that will continue and accelerate into the future, it is vital 
that we study how agricultural SES will adapt. In particular, wide ranges of adaptations are 
possible, stemming from the varied practices, environments, cultures, and paradigms that guide 
agricultural production around the world; work that considers resilience and adaptation in these 
SES can provide necessary understandings of how to foster and encourage the practices that may 
be most successful in an uncertain future (Howden et al., 2007).  
Although agriculture typically depends on the environmental conditions of a given 
region, such as those related to the landscape, climate, and water, the decisions that humans 
make tend to be the most dominant factors that affect the characteristics of the agricultural SES. 
This is true across the spectrum of agricultural practices. For example, industrial agriculture adds 
synthetic or extra inputs to guide, manipulate, or dominate the ecological system and natural 
outputs. Even though agroecological or sustainable agricultural SES tend to be more balanced in 
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terms of environmental and social benefits, human management still directs agricultural 
production. Therefore, the social-ecological literature on resilience provides a useful framework 
for studying how and why systems may change or stay the same, especially when under 
environmental duress. In particular, due to its relevance to understanding the social conditions of 
SES, the concept of adaptive capacity helps highlight the characteristics and processes of how 
agricultural systems respond to change. 
3.3.2 General resilience and adaptive capacity in agricultural SES 
Berardi, Paci-Green, and Hammond (2011) describe the historical trajectory of 
agriculture by utilizing a resilience framework and the concept of adaptive capacity. As Western 
societies moved away from hunting and gathering, practices that are much more reliant on local 
ecological conditions, humans began to manipulate natural processes to grow crops and depend 
on predictable, stable food production to develop other aspects of their civilization. However, the 
focus on stability and control, aided by dominant Western paradigms of human dominance over 
nature, has typically resulted in lowered adaptive capacity and resilience of SES. In the U.S., 
many changes to agricultural SES have limited adaptive capacity, such as technological shifts, 
regional population growth, market forces, and national legislation like the Farm Bill. These 
authors show how human decisions meant to strengthen agricultural SES can often weaken them 
and erode adaptive capacity instead due to a lack of recognition or misunderstanding of the 
inherent complexity of SES (Berardi et al., 2011).  
In their example about the Farm Bill, Berardi et al. (2011) note how the Farm Bill acts to 
protect U.S. agriculture from commodity market fluctuations and economic shifts that otherwise 
could help build a better, stronger, and more resilient system. While it may have been necessary 
and useful in the 1930s, the Farm Bill has since led to the creation of a system with larger, fewer, 
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chemical-intensive monoculture farms that can only sustain these conditions through 
stabilization via subsidies and insurance. In trying to minimize variation and vulnerability, many 
agricultural policies instead reduce the system’s abilities to adapt and change when exposed to 
disturbance and pressure (Berardi et al., 2011). This view matches well with Berkes et al.’s 
(2003) description of the adaptive renewal cycle developed by Holling (1986), noting how 
industrial management focuses on minimizing fluctuation and maximizing stability (through 
maintaining the exploitation and conservation stages of the cycle) rather than allowing for the 
SES to move through the rest of the cycle. For an agricultural SES to learn and adapt based on 
the failures or weaknesses of the previous system, adaptive management styles that recognize 
complexity and allow for change and uncertainty are needed (Cote & Nightingale, 2012). With 
resilience thinking as a guide for agricultural SES, “management decisions must not only ensure 
efficient allocation of scarce resources under current circumstances, but must at the same time 
enable a flexible response to unanticipated changes… [and to] not solely focus on what ‘is’ but 
on understanding processes” (Darnhofer, 2014).  
 Similar to other studies on SES, many researchers have focused on a general 
identification of characteristics that may enhance or restrict agricultural systems’ ability to adapt.  
Some studies utilize existing quantitative data on agricultural systems that are assumed to 
indicate adaptive capacity as inputs for models that then result in outputs to represent resilience 
to climate change; however, the actual processes and characteristics of adaptation are not 
addressed or explored (Polsky & Easterling, 2001). Other approaches have developed general 
determinants of adaptive capacity that are then intended to help identify specific indicators from 
empirical case studies (Smit et al., 2001). This type of framework is what Swanson, Hiley, and 
Venema (2000) use in their study of Canada’s Prairie agricultural region. These researchers 
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obtained census data and other quantitative information, chosen based on the general 
determinants developed by Smit et al. (2001) to map agricultural regions that had higher or lower 
adaptive capacity to see what areas would be most impacted by climate change. While this 
certainly provides an example of useful work that can be done with existing information, a 
mismatch of their indicator categories to actual responses from producers in the areas highlights 
the need for empirical exploration of specific places and people (Swanson et al., 2000). This 
body of work on agricultural systems’ abilities to adapt to climate change are useful for general, 
broad conceptions, but they tend to operationalize adaptation as dependent on specific properties 
rather than incorporating the dynamic processes that shape adaptive capacity. They are limited 
by assumptions about what qualities should imbue agricultural SES with the ability to adapt 
rather than empirically discovering how adaptive capacity plays out on the ground.  
3.3.3 Individual farmers’ adaptive capacity  
A key quality of the above-mentioned studies is that researchers looked at large 
agricultural systems made up of aggregated information on individual farms, counties, or 
regions. However, as described in my theoretical framework, more studies are needed that 
consider individuals within SES, along with research that truly pays attention to contexts, 
processes, and social dynamics. This discussion is just as important in considering resilience and 
adaptive capacity of agriculture. As in most SES, there are conflicting views about what scale to 
target to encourage resilience-building in agricultural systems. Although Howden et al. (2007) do 
note how important it can be for individual farmers to change management practices to adapt to 
climate risks, they also stress the point that these decisions rely on more systemic and structural 
conditions that need to be understood. Some studies may incorporate key aspects of individual 
farmer adaptation but only as a part of the larger farming system that is main focus of their 
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analysis (Dixon et al., 2014). These examples recognize the importance of individual actions, 
while also avoiding the apolitical explanations that local actors are responsible for the conditions 
of the system rather than the foundational political, social, and economic conditions that may 
truly be at fault.  
 However, I appreciate and share the view that there is much worth in studying farmers’ 
adaptations to climate change. Although smaller scales of analysis may produce emergent 
properties in the overall system, making the system-level research incredibly important, we also 
cannot understand how these conditions and relationships are constructed without studying the 
individual actors that produce them (Marshall et al., 2013). Olsson and Jerneck (2010) explain 
how farmer-scale shifts in land management, such as those related to tillage, crop rotation, less 
fertilizer use, and others, also play direct roles in carbon sequestration for mitigation and more 
ecologically-sound practices to help with adaptation. To me, one of the most important aspects of 
studying the adaptive capacity of individual farmers is to recognize them “as active participants, 
key agents, fighting global climate change” (Olsson & Jerneck, 2010, p. 365). Especially after 
speaking with growers in the Verde Valley about their past, current, and future adaptations to 
varying social and environmental problems, I experienced firsthand how these individuals are 
not only being impacted by climate change and other threats but also are also making key 
decisions to actively protect themselves and their land. As Cote and Nightingale (2012) note, 
these farmers have deep knowledge of their environment and practices, making them the teachers 
and experts on adaptation in this agricultural SES.  
3.3.4 Place-based resilience of individual growers  
 The same debate that occurs in theoretical conceptions of generic or situated adaptive 
capacity in SES appears in those specific to agriculture as well. Because of the distinct social, 
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historical, and ecological conditions and processes that agricultural producers interact with, 
many authors agree that their ability to adapt is highly contextual and reliant on the specific place 
in which they are growing food (Howden et al., 2007; Marshall et al., 2013; Olsson & Jerneck, 
2010). In addition, applying general characteristics or collective assumptions about adaptive 
capacity can blur and ignore individual experiences and important insights (Fleming et al., 2015). 
Darnhofer (2014) notes how research on farm management and resilience often utilizes models 
formed from quantitative data and surveys to determine characteristics. However, models cannot 
adequately describe human actions, while surveys often cannot fully evaluate processes and 
provide only momentary and shallow glimpses at what guides complex adaptation in agricultural 
SES. Situating resilience in a specific geographical place with dynamic social and environmental 
conditions, along with a focus on individual characteristics and abilities, allows for a deep 
consideration of “how a farmer makes sense of the resources at her disposal, how she perceives 
the opportunities and constraints in the context, [and] the projects that she attempts to realise” 
(Darnhofer, 2014, p. 474-475).  
Several studies attempt to address these varying conditions, although some fall short of a 
situated resilience approach that incorporates both the characteristics and processes that affect 
individuals’ ability to adapt. For example, Lengnick (2015) interviewed individual farmers 
practicing sustainable agriculture to evaluate their adaptive capacity based on the general 
categories from the literature on this subject. Although each farmer was certainly enmeshed in 
their own location, this author’s approach spanned the entire country, limiting deep engagement 
with a single place (Lengnick, 2015). While Dixon et al. (2014) did limit their study to specific 
locations, they also instrumentalized adaptive capacity through the predetermined factors 
characterized in the literature. Although Marshall et al. (2013) seem to more fully recognize both 
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the set factors and dynamic processes that shape adaptation, they still decide on specific 
conditions on which to evaluate adaptive capacity through a survey administered to individual 
growers in a single place.  
Finally, there are some studies set in one location based that infer adaptive capacity 
directly from the producers themselves. Fleming et al. (2015) consider the implications of stress 
on the adaptive capacity of wine grape growers in southern Australia while emphasizing the 
importance of the context of this system. While they began their study as a survey, many of their 
results and analyses came from unexpected qualitative responses providing important insights 
into the thoughts and concerns about climate change and other stressors. These findings were 
coded utilizing grounded theory, a useful and apt method to identify emergent themes from the 
data that related to both qualities and processes (Fleming et al., 2015). In a similar study, 
Takahashi, Burnham, Terracina-Hartman, Sopchak, & Selfa (2016) based their research in two 
counties in New York, acknowledging and valuing the context-specific historical, cultural, and 
environmental conditions of this area. They interviewed farmers on small, family-owned 
operations to study how they will adapt to climate change, with special attention to their 
perceptions and beliefs about the subject. Finally, they utilize grounded theory to describe and 
characterize the factors and processes that emerge from the responses, rather than using assumed 
and predetermined conditions as many other studies tend to do (Takahashi et al., 2016). 
Therefore, these two studies most align with my theoretical framework, approach, and intentions 
for my current research.  
3.3.5 The negative side of resilience for agricultural systems  
As mentioned in the last section of my theoretical framework, resilience is not necessarily 
always desirable or useful for agricultural SES based on several factors. This is important to 
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recognize, as many studies tend to view only the positive aspects of resilience (e.g., Lengnick, 
2015; Marshall et al., 2013; Takahashi et al., 2016). One aspect of this is that power inequalities 
and marginalization can mean that the resilience of certain structural arrangements may be 
optimal for some groups in a society while being harmful to others. Also, Gunderson and Light 
(2006) explain how resilience is a positive property if it allows a system to effectively adapt to 
changes, while, “in a negative sense, resilient systems that do not change or adapt over time can 
be in a pathologic state or on pathologic trajectories. These systems are also described as 
trapped” (p. 324). As Berardi et al. (2011) note, this often occurs when powerful actors ignore 
feedbacks or mechanisms for learning, maintaining a system in a state that may no longer be 
adaptive, healthy, or resilient as stresses occur.  
 A key example of this type of negative resilience is demonstrated by looking at the Farm 
Bill of the U.S. As Berardi et al. (2011) explain, this policy prioritizes stability, which is best 
maintained through large, industrial farms that optimize production and economic gain versus 
diversity or dynamism from smaller, alternative operations. Agricultural SES in the U.S., as 
influenced by the Farm Bill, are therefore not resilient in the sense that they are able to respond 
to and learn from changes, but rather have been reinforced through the interacting spheres of 
power, politics, and money as the U.S. government and corporations have become more and 
more entwined (Berardi et al., 2011). Additionally, the dominant economic system of free-
market capitalism in this country can be viewed as a negatively resilient system, especially as it 
pertains to industrial agriculture: “the rationale of mainstream economics also shaped such a 
vision of progress, with the quest for unlimited production growth in agriculture echoing the 
concept of endless growth in mainstream economics” (Maréchal, Aubaret-Joachain, & Ledant, 
2008, p. 6). The socially and environmentally destructive systems associated with supposedly-
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unlimited economic and agricultural progress have persisted not due to their true abilities to 
adapt but rather based on other factors that maintain their pathologic resilience.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chapter 4: Methods  
4.1 Chapter overview 
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In this chapter, I describe the methods that I used for data collection and analysis in my 
research, along with limitations of the study. First, I explore my personal experiences that 
influenced my methodological approach, specifically recognizing the more nuanced 
understanding of both objectivity and subjectivity that I have learned through my undergraduate 
and graduate degrees. I describe my own positionality, as I acknowledge that it can influence and 
affect the research that I do, shaping the interactions between myself, my participants, and my 
analysis. I briefly explain some ways that I recognized my positionality throughout the 
interviews, specifically based on my educational and ideological background.  
Then, I describe my research design and methodological approaches for this paper. 
Because I began this research as a part of my graduate assistantship, I developed a literature 
review and carried out key informant interviews that provided a deep and broad basis for me to 
build the rest of my work upon. Although these two processes are not specifically incorporated 
into my thesis as a whole, I still utilized the information gleaned from this research throughout 
my work and thus briefly describe these methods. Then, I describe the individual grower 
interviews that are central to answering my research question and to my data analysis. The 
questions for these interviews were based on climate change scenarios from the 2014 National 
Climate Assessment report (Melillo et al., 2014). The interviews asked each grower about the 
general characteristics of their operation, how they view their ability to adapt to past problems 
and to the future scenarios, and about their climate change beliefs. I also describe the criteria and 
protocols for the interviews themselves. Finally, I explain my analytical method of grounded 
theory and how it aligns with the situated, place-based resilience approach used in this thesis. By 
allowing data and themes to emerge from the interviews, I was able to characterize and describe 
the growers’ adaptive capacity in the face of climate change.  
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 In the third section of this chapter, I explore some of the limitations of this research. As 
mentioned above, using the work from my graduate assistantship for this thesis proved to be both 
helpful and constraining in different ways. Specifically, as I began to analyze the interview data 
for this thesis, I realized that there were additional or rephrased questions that I would have 
asked if I could have. Typically, these questions would have simply tried to gain more 
demographic information from the growers, so they do not have far-reaching consequences for 
my analysis. However, they would have provided interesting details to potentially make more 
connections and gain a more thorough understanding of the personal characteristics that affect 
adaptive capacity. Also, although it is typical part of grounded theory, I was not able to carry out 
theoretical sampling as a step in my analysis due to the timing of different stages of this research. 
The last limitation that I explain is that, demographically, my research participants were 
predominantly white men. While this may be representative of the farming community of the 
Verde Valley, it certainly cannot describe the general population of the U.S. This was also 
connected to not being able to get in touch with other groups and people in the Verde Valley, 
such as the Yavapai Apache tribe. Finally, I finish this chapter with a brief statement on the 
ethics of doing this research.  
4.2 Personal experience and positionality 
For the four years of my undergraduate program in biology, I was taught the importance 
of objectivity and rationality in my work. I was trained to carry out research where, as long as I 
provided the correct inputs, developed control variables for my experiments, and eliminated my 
own biases, I could arrive at predictable and replicable results. I heard horror stories from my 
professors about researchers who had inadvertently skewed their experiments to produce specific 
results, and, although clearly communicated as undesirable, we were not truly taught to reflect on 
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how or why this could happen. For each of my courses, I can remember having at most one class 
where we discussed ethical concerns related to scientific research; the rest of the time was 
dedicated to learning what mitochondria do in the cell or memorizing the chemical formulas for 
organic compounds.  
It was an initially shocking transition, then, when I started the Sustainable Communities 
program and began to learn of the value of subjectivity as well. I read about and discussed the 
importance of considering my own place and privilege in the world, along with that of other 
people, and how these realities influence our interactions with others. In our various work and 
research, we were encouraged to identify and reflect on the different aspects of our identities to 
understand that they could and would influence our findings, along with how that in itself was an 
important part of the process of learning and understanding more nuanced views of the world.  
This is not to say that natural science or social science, qualitative or quantitative 
research, is better than the other. I value and treasure the knowledge that I gained while 
completing my biology degree, and I think the work that natural scientists do is incredibly 
important. It is also a disservice to say that everything I learned in my undergraduate program 
was based only on rational and linear thought; however, my more advanced classes where we 
discussed quantum mechanics or the emergent properties of ecosystems could only come after 
we thoroughly learned the orderly building blocks that create these complex systems. During this 
master’s program, on the other hand, I have come to understand the importance of reflecting on 
positionality and its influences on research, which I briefly explore here.  
Takacs (2003) explains how his own students, trained in natural science, have 
experienced a similar mental unease when considering how a researcher’s positionality can 
influence their work:  
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They are not comfortable with the possibility of the subjectivity of knowledge. They’ve 
been taught that truths are discovered irrespective of the discoverer’s identity… But any 
science student can study how scientific knowledge is constructed and how the scientific 
process works if she examines how what a scientist knows—or how what “science” 
knows—is shaped by the positionality of the scientist… [and] can lead to more balanced, 
accurate knowledge about the world. (p. 37-38)  
 
It is that balance that I intend to achieve in this thesis and in my future work. This research is 
based upon an acknowledgement of the importance of both natural and social systems, which I 
have demonstrated in each chapter. Indeed, my thesis is oriented around varying conceptions that 
all point in the same direction: that objective, rational, and reductive forms of viewing the world 
can be problematic and that we must explore alternative ways of bridging the dualisms that 
Western civilization has been built upon (Ellis & Bochner, 2000). In understanding the issues 
that have resulted from an ideological divide between humans and nature, along with the 
traditional ways of studying them, I have explored the problems of industrial agriculture and its 
unsustainability in the face of climate change. My political ecology lens serves as a useful and 
insightful approach to look at the interconnected scales and histories that have produced this 
issue. To study how different agricultural systems may be more suitable for this challenge, I have 
explained how social-ecological resilience and adaptive capacity serve as important theoretical 
tools. Through using a situated resilience approach to look at the interrelated environmental and 
social conditions and processes for adaptation, I have aimed for a balanced and nuanced study. In 
this chapter, I show how my methodological approach further strengthens the social-ecological 
foundation of my work.  
 Here, I briefly explore my positionality in this research to address my own subjectivity, 
as  “research represents a shared space, shaped by both researcher and participants… [whose] 
beliefs, political stance, cultural background (gender, race, class, socioeconomic status, 
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educational background) are important variables that may affect the research process” (Bourke, 
2014, p. 1). In Chapter 3, I have already acknowledged some of my beliefs and assumptions 
about the undesirable resilience of industrial agricultural systems and associated dominant 
paradigms. Although I have provided evidence and information to support my claims, I still 
recognize that I am biased towards encouraging alternative agricultural systems based upon 
ideologies that reconnect humans and nature. Along with that assumption, I developed a 
positionality statement based on those categories described by Bourke (2014) above: I am a 
young, white, progressive, middle-class woman in a master’s program who has lived in the 
southwestern U.S. for most of my life. Before doing this research, I had little knowledge about 
agriculture and the social-ecological conditions of the Verde Valley.  
 Based on these personal characteristics, there are several thoughts that I have when 
reflecting on how they may have influenced my interactions with the growers in the Verde 
Valley. The vast majority of the participants in this research were white, middle-class men over 
the age of 35, with diverse educational and work backgrounds. Before beginning my interviews, 
I was concerned about specific aspects of my positionality that could limit the responses I 
received and trust that was developed between each grower and myself. I was most aware of my 
role as a student researcher and my progressive stances on many issues, as I thought that they 
may be wary of being a part of a research study, especially if they did not ideologically or 
politically agree with the subject of climate change. I felt that I would be viewed as an outsider 
due to these positions and due to my lack of prior knowledge about agriculture.  
However, nearly all of the growers were incredibly gracious, respectful, and helpful both 
when I approached them for the research and when I met them for the interviews. They often 
welcomed me into their home or onto their land, telling me personal stories and providing insight 
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into their daily lives. Typically, we were able to chat and build trust before beginning the actual 
interviews, which I think was incredibly helpful for both the interviewer and participant. 
Although sometimes there was discomfort throughout the interview as I asked questions about 
their beliefs on climate change or their ability to adapt, there was always respect maintained from 
each side.  
Some growers also critiqued their own knowledge or perspective as being uneducated in 
science or research, reflecting on the juxtaposition of our two separate positionalities. However, 
when reflecting on the process, I felt that we overcame this tension as I expressed my interest in 
learning as much as possible about their perspectives on growing in the Verde Valley. Again, 
because I did not know much about the subject when beginning the interviews, these growers 
were truly the experts that I wanted to learn about this subject from. They were often as eager to 
teach as I was to learn, which I felt I was able to communicate through earnest curiosity. As 
Takacs (2003) notes, “When all are experts, because their knowledge comes in part through life 
experience, all can learn—but only if you listen” (p. 32). By acknowledging my own 
positionality and subjectivity, I realize that these various characteristics have influenced the 
formation of my project, the themes that I have identified, the findings I report, and the 
interpretations and conclusions that I arrive on.  
4.3 Research design and methodological approach 
The background and data for this thesis stemmed from research and interviews I carried 
out for my graduate assistantship with Dr. Diana Stuart. The research that I did for this 
assistantship allowed to me to develop an understanding of the general conditions of the Verde 
Valley and its social-ecological characteristics to build upon in this thesis. The literature review 
and key informant interviews that I did for my work with Dr. Stuart provided an amazing 
  62
opportunity to thoroughly explore various perspectives to develop my thesis in ways that I would 
not have been able to otherwise. However, as I will address further, this research design for my 
thesis did lead to other limitations. In this section, I describe each piece of my methodological 
and analytical approach, along with the roles they played in my research.  
4.3.1 Literature review and key informant interviews 
Although my literature review and key informant interviews are not central to my 
research questions, data, analysis, or discussion, they provided vital insights and framing for the 
work. Therefore, I felt that an overview of these methods was important to include here. To 
begin this research, I conducted a literature review to gain a general understanding of agriculture 
and other related characteristics in the Verde Valley. Some of the topics that guided this first 
round of research were: geography and climate of the region, agricultural history, average size 
and total amount of land in farms, types of crops grown, source of water and irrigation type, any 
efforts for conservation, major environmental/agricultural issues in the region, and if climate 
change issues are of concern to the growers. This research contributed significantly to my 
literature review and framing of the problem for this thesis, as it provided information on the 
historical, social, and environmental conditions of the Verde Valley agricultural SES. It also 
helped me learn that there was not a lot of up-to-date research on the specific agricultural 
practices of growers in the area (such as irrigation type, crops grown, etc), along with almost no 
research on their views on issues related to the environment or climate change.  
This review was then used to form questions for semi-structured interviews with key 
informants. These interviews were done over the phone with people who “may represent specific 
client groups and areas, have administrative responsibilities in a municipality or community 
organization, be experts in a particular field, and so forth” (Laforest, 2009); in this case, the key 
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informants were drawn from organizations or groups involved in agriculture and water issues in 
the Verde Valley. Because of the specific nature of the knowledge and perspectives that I was 
seeking and because having a representative sample of the population was not of major concern, 
I used nonprobability, purposive sampling to identify key informants (Trochim, 2006). 
Specifically, I used snowball sampling to establish a list of people who, through online searches, 
fit my criteria; with each interview, I asked for recommendations on further key informants in 
other organizations (Bhattacherjee, 2012). The questions for these interviews were similar to 
those of the literature review but also asked about their perceptions about the environmental 
issues that growers were concerned about, if there were programs to help (and if so, what barriers 
exist), if growers talk about climate change, and their organizations’ views on agricultural 
sustainability in the Verde Valley. I spoke to 13 key informants and stopped interviewing new 
people when no novel information or ideas emerged (Charmaz, 2006). Rather than recording and 
transcribing these interviews, detailed notes were taken with particularly powerful or interesting 
quotes written down word-for-word. I analyzed these interviews for common themes to help 
guide my larger round of grower interviews. Appendix A and B include the interview guide and 
the major themes from the key informant interviews.  
4.3.2 Scenario development and grower interviews 
In this section, I describe the specific processes and methods used for the core of my 
research and study related to the individual interviews with farmers in the Verde Valley. I 
developed different climate scenarios to see how farmers evaluated their own adaptive capacity 
in the face of climate change (e.g., Hobson & Niemeyer, 2011; Lorenzoni, Jordan, Hulme, 
Turner, & O'Riordan, 2000). These were based upon the 2014 National Climate Assessment’s 
projections about Southwest climate change and its effects on agriculture, and related to 
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increased pest outbreaks, more frequent and severe storms, less water (due to changes in 
precipitation along with competition with urban areas), higher temperatures, and combined lower 
water and higher temperatures with values based on the NCA’s projections (Melillo et al., 2014).  
 Following from my theoretical framework and literature review, the core of my research 
is based on individual growers’ ability to adapt to climate change. Takahashi et al. (2016) 
describe the use of interviews as their central method in a study similar to mine:  
One of the best ways to delve into how farmers perceive risk and make management 
decisions is through in-depth interviews. Through interviews, we can gain insight into 
how climate change perceptions interact with agricultural practice; why farmers make 
certain management decisions; and the level of risk farmers perceive in climate change 
and the barriers they foresee in changing their practices to adapt to it. (n.p.)  
 
To study the adaptive capacity of individual growers, in-depth, semi-structured interviews 
provided the best methodology for my research. This method also fit with my theoretical 
framework of a situated resilience approach, as it allowed for farmers to identify the 
characteristics and processes that affect their adaptation to climate change as shaped by their 
specific and placed-based experiences. 
The questions for the grower interviews were based around the theme of adaptive 
capacity as informed by the preliminary literature review, key informant interviews, and climate 
change scenarios. The first questions were aimed at understanding the social and managerial 
aspects of the farms to gain a general overview of their agricultural activities. Because of a lack 
of current research on what is produced in the Verde Valley and how, I hope that this can serve 
as useful data for others interested in studying this area. Not only do these questions allow for a 
basic understanding of the general agricultural scene in this region but also knowing what crops 
are grown, what practices are used, what water sources and irrigation methods are available, and 
other similar details can provide additional insight into opportunities and barriers to adaptation. 
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However, the answers to these questions should definitely not be considered as exhaustive or 
representative of all agriculture in the Verde Valley.   
The next round of questions inquired about the adaptive capacity of growers both in the 
past and in the future. One question asked how they have responded to problems in the past to 
gather information on the choices, resources, support, and limitations that affected them. The 
next five questions were based on the climate change scenarios and asked what they could do to 
adapt, if there are resources/aid available, if there are organizations/people/programs to help, and 
what barriers would limit their ability to adapt. The last questions explored how growers view 
climate change: if they have experienced change personally, if they believe in climate change, 
what information most influences their views, and what sources or people they trust on the 
subject. Finally, there were a few other questions included in the interviews related to laws and 
programs, conservation easements, and different crops being grown in the Verde Valley. While 
the responses to these questions were coded and sometimes included in the themes that I present 
in my results section, they were not central to my research question and approach for this thesis. 
The interview guide I used is included in Appendix C.  
The criteria for the interviews used in this thesis were if the grower produces at least one 
crop (thus including pasture, pecans, wine grapes) rather than raising animals exclusively, along 
with if they are located in the 714 square mile area of the Middle Verde area. Because of the 
diversity in farm sizes, crops, irrigation methods, and growing practices that was understood 
through the literature review, these criteria were set to best represent the population of growers. 
Similarly to the key informant interviews described above, I used snowball sampling to identify 
my research participants both from online sources and from recommendations from other 
growers.   
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For each of the interviews, I called or emailed the growers to see if they were interested 
in being interviewed and to set up a time to do so. For the most part, I spoke with them at their 
home and/or operation. The interviews ranged from 20-90 minutes, with an average of 42 
minutes per interview. They were recorded with the participants’ permission and then transcribed 
word-for-word. As before, I stopped pursuing new growers to interview once no new 
information or ideas were heard (Bhattacherjee, 2012; Charmaz, 2006). Although I interviewed a 
total of 22 participants in the Verde Valley, only 20 of them are included in this thesis based on 
the criteria described above. The other two interviews were done with people from ranching 
families who graciously provided me with much insight and important perspectives on other 
aspects of agriculture in the area; however, their responses were not analyzed for this thesis 
work.  
4.3.3 Analysis 
 After transcribing the interviews, a grounded theory approach was used to analyze the 
data, similar to other studies on individuals’ perceptions about and abilities to adapt to climate 
change (Hagerman, 2016; Stuart & Schewe, 2016; Takahashi et al., 2016). Grounded theory is an 
important methodological tool to analyze qualitative data while acknowledging the roles of my 
and my participants’ positionalities. As Charmaz (2006) notes, researchers construct theory 
through their interactions with the world and with data, as well as through their own perspectives 
and histories. This is contrasted to “discovering” theories as objective realities, indicating that a 
grounded theory methodology recognizes the role that a researcher has in framing the results of a 
study. Grounded theory bolsters my theoretical and conceptual frameworks that support a place-
based, empirical study of the Verde Valley agricultural SES due to its specific and unique 
cultural, historical, and environmental contexts; these conditions are developed through the 
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interpretations that both researchers and research participants have of the world around them 
(Charmaz, 2006). A grounded theory approach also allows for the characteristics and processes 
of adaptive capacity to emerge out of the interviews rather than being predetermined or 
generalized from other studies (Charmaz, 2006; Cote & Nightingale, 2012).  
The interviews were coded in two main ways to fully answer my research questions. As 
described by Takahashi et al. (2016) in their study, I used both deductive and inductive 
approaches to code my data. The first part of my analysis (corresponding generally with Part 1 
and 2 in my next chapter) involved a deductive process of moving from the general questions 
asked in this thesis to the specific data obtained in the interviews. This analytical process made 
the most sense to consider the responses, as I structured many of the questions to ask about 
growers’ specific ideas on their own adaptation, along with what would help them (such as 
resources, aid, organizations) or restrict them (such as lack of support, financial barriers) in 
adapting. Therefore, my “codes” in this first step were based directly on the growers’ responses 
as more of a way to organize and understand the characteristics and processes that they directly 
identified.  
On the other hand, the growers’ adaptive capacity does not only depend on the things 
they included in these more straight-forward answers. There were many important points said 
throughout the interviews that may not have specifically answered each question yet provided 
insight into my topic. Therefore, for a cohesive and nuanced description of the growers’ ability 
to adapt to climate change, I carried out a more inductive process of coding that moved from the 
specific responses to general overall themes. These themes were developed through line-by-line 
coding followed by focused coding, organizing the most prevalent ideas or points together as 
they emerged. From that coding process, I developed five main themes that describe the adaptive 
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capacity of farmers in the Verde Valley in response to climate change (presented in Parts 3 and 4 
of the following chapter). Finally, I used the inductive process along with some descriptive 
statistics to count or sort data into simple categories for questions where this is appropriate, such 
as what crops are grown or what the range of acreage is (Trochim, 2006). As mentioned before, 
this data is useful both to provide background information on the Verde Valley as well as to give 
further insight into the characteristics that allow for or limit adaptation.  
4.4 Limitations of the research 
 There are several limitations of this research process that are important to acknowledge. 
First, carrying out some of the research through my graduate assistantship provided broad and 
deep insight on the Verde Valley study system that I could not have had otherwise. However, 
this work also placed some constraints on my research and analysis process. In particular, as I 
analyzed my data, I found that there were several questions that I wish I had phrased or asked 
differently in the interviews. This mostly applied to the background questions that inquired about 
the general characteristics of the farmers and their operations. For example, in retrospect, it could 
have been helpful to ask some demographic questions such as age, income or size of farm (as 
based on USDA standards rely on income rather than acreage), and other background questions. 
These may have helped represent some of the characteristics of adaptive capacity that I was not 
able to evaluate, as well as providing more clear comparisons across other data on small farms 
that are based on USDA categorization. I also did not ask about specific cropping practices, 
although I was able to assume some of these from the answers throughout the interviews.  
 Similarly, there is another limitation related to carrying out the interviews before fully 
developing some parts of my thesis. Based on the ideological, theoretical, and analytical 
conditions described above, grounded theory proved to be a suitable and insightful method to use 
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to analyze the data from this study. It allowed me to organize and understand emergent 
characteristics as I coded and recoded the interviews. Grounded theory was incredibly useful in 
guiding my line-by-line coding, focused coding, and development of themes to describe the data. 
However, I was not able to carry out theoretical sampling, which is typically a part of most 
grounded theory methods. Charmaz (2006) explains how this step usually occurs after categories 
are developed from focused coding, where the researcher tests these tentative themes in new or 
more specific questions during further interviews. However, based upon the time frame and 
development of this research, I was not able to do this. Although this step certainly would have 
strengthened the theoretical ability of my themes to describe the participants’ responses, I feel 
that the iterative coding process that I carried out provides a firm foundation to base my themes 
upon even without being able to test them with theoretical sampling.  
 Next, there are limitations associated with the specific sample of growers that I 
interviewed. Out of the 20 individual growers, all but one were men and all but two appeared to 
be white/Caucasian. This means 95% of the growers I spoke to were male (compared to 72% for 
Yavapai County as a whole) and 90% were white (compared to 94% for the county) (USDA, 
2012). Although it was not central to my thesis to use a sampling method to represent the general 
population, there were certain groups or populations that could have provided important insight 
that I missed. One factor that contributed to this was that it was sometimes difficult to get ahold 
of the growers, leading to many phone calls and voicemail messages; therefore, this limited my 
ability to get in touch with all of the people that I wanted to or had the time to speak with. 
Although I received many recommendations through snowball sampling, my primary use of 
online sources for contact information also could have limited the growers I was able to get in 
touch with. Also, an important perspective that was missed in these interviews was that of 
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someone from the farming community of the Yavapai Apache tribe in the Verde Valley region. 
Although I attempted to get in touch with one potential participant, I was not able to set up an 
interview with this group that is also active in agriculture in the area.  
 Finally, a key limitation is that the majority of these interviews were carried out last 
spring. Since then, several new programs and initiatives related to agriculture in the Verde 
Valley have begun; however, as these changes have occurred after my snapshot of individual 
growers’ stories during the spring of 2016, I did not incorporate these new developments into 
this thesis (Postel, 2016; Postel & Reeve, 2017).   
4.5 Ethics 
 To carry out this research, I completed IRB trainings and forms through Dr. Stuart’s work 
for my graduate assistantship and thesis. Under this project, I received verbal consent from each 
participant for me to audio record the interviews and take notes by hand. This information was 
tracked on a verbal consent form, which was always kept separate from my recordings and notes. 
These interviews were completely confidential, with any identifying information removed from 
the notes and this thesis. There were no participant names used, along with no known risks of 
participation. The verbal consent form and interview question guide was made available to each 
participant if they wanted a copy.  
 
Chapter 5: Results and Analysis 
5.1 Chapter overview 
 This chapter is organized into four parts to represent the data from the interviews and my 
analysis. The first two parts are based upon the exact responses to specific questions, with the 
data analyzed to present it in a clear and concise form. The second two parts are based more 
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directly on grounded theory coding, with emergent themes that I formed from iterative coding of 
the data. Each part is briefly described below.  
Part 1 summarizes background information on the growers of the Verde Valley related to 
the crops grown, acreage, length of time on the land, and water sources, allocations, and use. Not 
only do these results provide a general understanding of growers’ characteristics, but it will also 
be useful in considering how they will be able to adapt to climate change.  
 In Part 2, I identify the specific factors that may enhance or restrict adaptive capacity 
through exploring past adaptations and future scenarios. For each of the questions (with one 
related to the past and five related to the future), I utilize some descriptive statistics, summaries 
of the responses, and quotes to present the data. To organize the responses, my general approach 
to this section was to describe what growers would do to adapt, resources they would need, the 
organizations or people that would help, and barriers that would limit their adaptations. For some 
of the questions, I elaborated or explained some of the data if necessary, while others were more 
straightforward.  
For Part 3, I present the analyzed data specifically on climate change perceptions and 
awareness. This section begins with some descriptive statistics to explore if growers in the Verde 
Valley believe in climate change or not, along with what they think causes it. Then, I move into 
the three themes that emerged from my coding of the data: past experiences, trust/distrust, and 
knowledge and risk perception.  
In Part 4, I explore two final themes that, although not directly related to climate change, 
help to answer my research questions and provide further insight into the growers’ ability to 
adapt to changes. These two themes are growers’ connections with nature and larger institutional 
forces.  
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5.2 Part 1: General information on agricultural operations  
 In this section, I describe the information gained from the first three interview questions 
to form a general understanding of the farming operations in the Verde Valley. While this data is 
certainly important to this framing, some aspects also provide insight into adaptive capacity.  
1. What do you produce on your land? Over how many acres? 
 Growers in the Verde Valley produce a wide range of different crops. From their 
responses, I formed eight main categories to describe what is grown. The categories and their 
corresponding percentages can be seen below in Figure 1. A wide variety of over 25 fruits and 
vegetables make up the “produce” section, which are listed in Appendix D along with the 
specific crops included in the other categories of “other livestock feed” and “orchards/berries.  
While 30% of the crops (alfalfa, other livestock feed, pasture) provide food for livestock that 
may later be killed for meat or used for other animal products, the majority of the crops grown 
are for direct human consumption.  
 
 
Figure 1: Crops grown in the Verde Valley  
 
 From the available data, I developed a general understanding of if growers practice 
diverse planting methods or not. Of the 20 research participants, seven said that they grow only a 
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single crop: one grows only pasture, two grow only pecans, and four grow only wine grapes 
(accounting for all of the grape growers I interviewed). These are examples of monocropping 
with little diversity. The other 13 growers all regularly produce more than one crop. However, it 
was difficult to determine for all of them if they planted their fields as monocultures or 
polycultures, or with crop rotations or not. One grower seemed to describe mainly monocultural 
practices, although he also grows other crops in smaller portions: “We do mostly corn and 
alfalfa... [and] other small specialty crops, [including] sweet corn, pumpkins… carrots, 
cantaloupes, honeydews, potatoes, wheat.” Another clearly described how he tries to avoid 
monocropping: “I grow mainly alfalfa. And then in the rotation with the alfalfa, I grow rye grass, 
and double crop that back to sweet corn, pumpkins, or watermelons... Every year, I’m taking out 
a field of production and rotating them.” Finally, after listing off over 20 different fruits and 
vegetables he had grown, a grower noted, “And probably a few other things that I haven’t 
thought of. It’s very diverse. I try to keep as much variety as I can.”  
The 20 participants interviewed grow on a total of 1371.5 acres. Two of the producers 
mentioned separate properties that they also grow on. Other growers may also grow on separate 
properties but responded to this question with the combined acreage. The amount of acres that 
they grow on ranged widely, from 0.25 to 600 acres. Because of this large range, the average 
acreage was 62.3 acres. The mode, or most common amount mentioned, was 6 acres. As 
indicated by the description of the types of crops, the range in acreage further adds to a diverse 
agricultural SES. However, the fairly small mode also represents the small scale of Verde Valley 
agriculture, as 68% of the participants grow on 20 acres or less. Although it was difficult to 
directly compare my data to the categories developed by the USDA as this question was based 
off of acreage rather than GCFI (as explained in Chapter 2), I was able to assume that agriculture 
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in the Verde Valley generally aligns with their determination of “small” farms as being less than 
231 acres (Dunckel, 2013).  
2. How long have you been managing this land? 
 For this question, most of the growers responded clearly with how long they had been 
growing on or managing the property. However, two of the respondents answered only with how 
long their families had been farming in the Verde Valley on that land, rather than the specific 
length of time they had been farming themselves. From other responses throughout the 
interviews, as well as from my own interactions with them, I assumed the length of time and 
have included those values here. As one other grower noted both his own and his family’s tenure 
as producers, I had three respondents describe how long their families have farmed in the Verde 
Valley. From that data, the range was from 48 to 140 years, with the average time as 96 years. 
Then, from all 20 growers, I calculated a range of 1 to 75 years that they had managed or worked 
on the property. The average number of years was 16.2, with the median as 7 years. Just over 
half of the producers had been growing for less than 10 years.  
3. Where do you get water for your land? How much water do you get? How do you decide how 
much to use? 
The answers to the first part of this question are represented graphically in Figure 2:  
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Figure 2: Sources of water for agriculture in the Verde Valley 
 
 Although the respondents did not always mention it, for this study I assumed the growers 
that use surface water for their operations have water rights on the Verde River or its tributaries 
in the area. They receive their water through diversion ditches that are run by ditch associations 
or ditch boards, who help organize groups to clean the ditches, decide on when to close and 
reopen the ditches, and provide other support and sometimes restrictions on those growers. 
Those who use groundwater pump their water from a well, while growers who use both surface 
and groundwater have both wells and water rights from the river or creeks.  
 There are a few important results from the responses to the next two parts of this question 
(How much water do you get? How do you decide how much to use?) First, regardless of the 
water source, most of the growers did not know specifics on how much water they use. Those 
with surface water tended to mention that, although they do have a technical allocation of water 
from the ditch based on their water rights, this amount is not firmly regulated or tracked. While 
many mentioned the importance of conserving water, they have not had to conserve in response 
to scarcity. One grower noted: “The way it works here is that… there’s not an amount of water 
that you get. You actually can use whatever you want.” Another pointed out the lack of tools or 
ability to measure how much water they use: “The amount of water we pull-- I really can’t tell 
you. Because it’s the ditch, we don’t have any meters.” Some of the wine grape growers had a 
better sense of the amount of water used but also expressed an abundance of water, minimizing 
the need to measure it: “We get the water for the land from that pump, that is on an aquifer that 
comes through the property at a thousand gallons a minute. [But] we only water at 40 gallons a 
minute. We have so much water, we don’t know what to do with it.”  
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In answering how they decide how much water to use, 70% of the growers responded 
with some variation of “when needed.” Rather than having a set schedule to regularly water their 
crops, they tend to check the plants and the soil and water whenever it seems necessary. Most of 
them mentioned how this depends on what they are growing, basing their decisions on frequent 
and careful observations: “Different crops require different amounts, and when things get dried 
out, we water them. We don’t constantly water. Because if you water too much, it creates 
shallow roots. And then you’ve got a weak plant.” Once they thought about it, some of the 
growers did realize they tend to water on more of a schedule, although they still allowed for 
flexibility. As described by one participant, most of the growers use their own knowledge and 
senses, rather than technology, to guide their watering: “I try and irrigate every 10 days to 2 
weeks. And I’ll probe into the soil [since] I don’t want to overwater, which can easily be done. 
But I don’t have any sophisticated measurement tools for soil moisture.” 
 Finally, although not specifically asked in the questions, the answers to these inquiries 
allowed for a characterization of the types of irrigation used by these growers. As not all of the 
growers explicitly stated what type of irrigation they practiced, some of the types were inferred 
from their responses based upon the water source, how they talked about the water being 
delivered to their crops, and other phrases used. This data is represented in Figure 3:  
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Figure 3: Types of irrigation used by Verde Valley growers 
 
 The irrigation types often corresponded to the crops that are grown. All of the producers 
that grow alfalfa or pasture use flood irrigation based on the larger size of their operation and the 
surface water source that they utilize. One grower noted: “The practicality of something like drip 
irrigation [for alfalfa]… If you were pumping, drip irrigation would work. But free-flowing 
water [from] the dirt canal… You’d have to filter it. It would raise the expense.” For the growers 
that use both flood and drip irrigation, they use the former for alfalfa and the latter for produce 
grown on their operation. Flood and sprinkler irrigation was used to grow pasture. Finally, many 
of the growers who plant fruits and vegetables have drip irrigation, even if they use surface water 
as their source. While sometimes noted to help decrease weeds and increase plant health, most of 
them reference a desire to increase efficiency and conserve water: “One of the things that we did 
to cut the amount of water being used, is we did go to a drip system for our vegetables. We felt it 
was better to do than a flood.” Also, based on the water requirements for grapes, all of the 
vineyards that I spoke to use drip irrigation for their crop.  
5.3 Part 2: Identifying indicators of or barriers to adaptive capacity from scenarios  
Past problems and adaptations 
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 Only 30% of the growers said that they had sometimes had problems with water 
shortages in the past. Most of them noted that these issues typically occurred in the summer, 
when the Verde River is low or even runs dry in some areas due to heat, lack of precipitation, 
and too many users drawing from the river. However, this concern depends on the location of 
their operation along the ditches, such as if they are near the beginning or end of the system. One 
grower described part of the issue: “Our problem is [we’re] at the very end of all these ditches, 
and there’s really no ag land above us, it’s mostly residential. And, in my opinion, they’re 
wasters of water, just irrigating their yards. And they get it before us.” This relates to a key 
problem that many growers referenced, as development has transformed many agricultural 
properties to residential areas in the Verde Valley. Another grower saw this problem: “There’s a 
change in demographics… I think some of these people would rather irrigate than eat! They 
scurry around, and they get all panicky, and upset that they don’t get the water [for their grass].”  
 One grower immediately remembered a big problem with water that he had had in the 
past, describing the fear and insecurity of not having water rights amidst a community conflict: 
Definitely people fighting over water… When you’re managing it as a resource that’s  
shared by a lot of people… And it really bothered me, and scared the crap out of me. In  
the end, it all turned out okay. I didn’t ever have water restrictions. But there was the  
threat of it. And I ended up leaving that place as a result of that... Putting effort into a  
piece of land that didn’t have real secure water rights was a very iffy kind of position. 
 
This demonstrates an extreme way that a grower had to deal with having less water: leaving the 
land altogether due to a lack of resources and security. However, after moving to a more water-
secure location, he agreed with the other growers who described their responses to water 
shortages as adapting in whatever ways they could to survive the situation. Some of them 
expressed changing their practices in response to less water, such as watering at night to lower 
evapotranspiration rates or even changing their crops to less water-intensive ones.  
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On the other hand, 70% of the growers said that they had not had issues with water in the 
past. Most of these producers acknowledged that other people were affected by water shortages, 
but they had not personally had problems themselves. As mentioned above when considering 
how much water the growers get, many responded that they had more than enough due to their 
water rights allocation. Some also described certain management practices in the community that 
helped them avoid water shortages, such as the maintenance of storage ponds. The grape 
growers, in particular, pointed to the low water needs of their crop as another reason that they 
had not had problems.  
However, these respondents did mention a wide variety of other problems that they have 
faced in the past. Many of them had faced issues with pests that ranged from insects to birds to 
mammals, facing difficulties such as finding effective “green” products or in dealing with the 
pests as they would like: “Especially in this area, we’re not allowed to really kill anything. Even 
javelina, which are super annoying, but you’re not allowed to kill them. They’re a horrible pest.” 
Problems related to weather patterns or events were also frequently cited, such as heavy 
monsoons that cause fungus or disease, high temperatures in the summers, and unexpected hails 
or frosts. Most of the growers mentioned issues related to larger, off-farm forces that impacted 
them, such as legal concerns from SRP’s rights to the Verde River.  
When dealing with these various problems, the most common response for what people 
or organizations had helped the most were growers’ neighbors or community in the Verde 
Valley. While seven responses included this answer, the other organizations that growers 
mentioned were three or fewer times. In descending order, these included: the ditch 
associations/boards, county agent/extension service, companies (for seeds, chemicals, materials, 
or other products), universities (especially UC Davis for the grape growers), the Nature 
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Conservancy, the Arizona Wine Growers’ Association (AWGA), National Resource 
Conservation Service (NRCS), Farm Bureau, U.S. Department of Agriculture (USDA), and the 
wine institute.  
Probably because of the phrasing of the question, most of the growers responded with 
more or less the same answers to the last two pieces of this question: what was missing that they 
could have used and what limited their ability to make changes. Thus, I combine the results of 
those two parts here, as they either said the same response to both questions or felt that they had 
answered them already in the first. This analyzed data is represented in Table 1:  
Table 1: Past Experiences – Constraints (What Was Missing/What Limited Flexibility?) 
General category Specific responses  
Resources/materials  Needing: chemicals/products to deal with pests; tools for installing 
crops, equipment; human labor; money 
Information Lack of: sharing knowledge with other farmers; education on water 
management for users and for consumers  
Support of larger social 
structures/institutions 
Related to water - threats of residential and larger agricultural 
producers, water rights concerns; Lack of support for small/local ag 
- no programs, grants, businesses in area  
Environmental 
conditions 
Less precipitation; lower water tables; unpredictable weather events 
(hail, rainstorms)  
 
Future scenarios and adaptations:  
The first scenario that I asked was: “If there was a significant increase in insect pests or 
fungi damaging your crops, what would you change in your operation?” Most of the growers 
acknowledged that this scenario could happen and that they had different options of what they 
could do to adapt. The most common responses had to do with using new or different products 
on their crops. Half of the growers said that they would have to use more effective pesticides to 
combat the insect outbreaks. Many noted how they would stay as green or natural as possible, 
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hoping to avoid “chemical warfare.” One grower described the decisions he would have to make 
to continue growing: “If it was epidemic proportion? I would probably have to go to some sort of 
synthetic chemical to save myself... And I haven’t had to do that, but if the ship’s sinking… 
Ship’s sinking. You can’t let it happen.” Another common response was, to learn how to adapt to 
the pest outbreaks, they would go to the people that they trust for information, such as pest 
control advisors (PCAs) at different companies and the county extension agent. Growers also 
thought that they could make adaptations by changing their practices, such as by planting new 
crops, rotating crops more, changing to more integrated pest management, and growing several 
different crops to buffer the loss of one or two. Finally, several of the growers did not foresee 
this as a major threat, either because they had not had major problems in the past or simply did 
not think they would happen, therefore giving limited responses about the possible adaptations 
that they would need to make. Some growers felt that they are already doing enough pest 
management, through keeping their land and soil organic, and that they would not need to make 
any major changes. Table 2 summarizes additional items growers identified as what they would 
need to make these adaptations.  
Table 2: With Pest Increases, What Would you Need?  
General category Specific responses  
Products/resources New/more pesticides (synthetic or organic); tools/materials to protect 
crop, like row cover; money 
Labor Would have to work more; change pest management; change 
practices; replant 
Knowledge  Consult organizations or chemical companies; research online; share 
information in community  
 
Organizations/people:  
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The growers identified the following people or organizations that they thought would 
help with pest outbreaks: county extension/University of Arizona, PCAs and other companies, 
universities and the scientific community to develop new products and technologies, other 
farmers, and the USDA or other government programs. While some of the growers eventually 
mentioned these organizations, 30% initially said that they did not know any programs or people 
that would help them. Even amongst the growers that mentioned organizations that could help 
them, many expressed wariness at receiving support because they did not feel that they were 
reliable, helpful, or accessible to farms of their size. One farmer described why he did not feel 
like he could trust the county extension office to help: “I haven’t taken advantage of them very 
often. But when I’ve asked, they’ve been there. Not necessarily with good results, but... I had a 
peach tree that was going south, and they came out and looked at it and didn’t give much good 
advice.” Another highlighted the differences in support for small or large scale agriculture that 
he has experienced: “[The extension agents] have been gracious, return my calls, and are 
supportive. Although typically they’re advising people growing 1000 acres of head lettuce in 
Yuma. So, the extension service here... Is geared much more towards large scale agro-business.”  
Table 3: Barriers of Adapting to Increased Pests?  
General category Specific responses  
Personal resources/ 
characteristics 
Tangible- money; labor  
Intangible- time; increasing age; beliefs/values (care for 
environment and water/land quality impeding decision to use 
insecticides or causing guilt)  
Lack of local institutions,  
social networks, and  
advocates 
No local support; lack of local supplies; wine grape industry as 
too new to have much history or knowledge in the area, 
constrained by regulations and legal requirements; lack of 
consumer education 
Small size  Too small to get help; government programs or resources not 
applying to them; lack of help from county extension 
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Uncertainty  No guarantees on investments; no control over natural conditions 
like pest outbreaks; not knowing if they would be able to 
continue into the future 
 
Growers mentioned finances or money most often when discussing barriers. This was an 
important factor when considering the need to purchase any new product to deal with pests, but, 
in particular, the growers mentioned cost as especially prohibitive when trying to use organic 
products that may be more expensive. This was related to the small size of the farms, as they are 
not big enough to get support from most organizations to offset any costs. Also, the lack of local 
institutions can severely constrain a grower’s ability to adapt, as a dearth of local support or 
supplies delays their reaction to any pest outbreak. Finally, most of the growers mentioned the 
environmental concerns that they have related to using chemicals to deal with pests. Although 
they see that they may need to use more intense pesticides, they often express guilt or concern at 
this sub-optimal choice: “I wouldn’t sleep at night. You hear people say, be good stewards of the 
land. But that’s true. I don’t-- I don’t want to poison the earth. For people’s grandchildren. So, 
that would be the biggest barrier, just my personal feelings.” There were four growers that could 
not think of any major barriers.  
The next scenario was: “A severe storm event damages your crops and your land. What 
would you do?” Over half of the growers responded to this question by noting that they would 
just have to deal with the storm or damage. One grower noted that “you’d just go out and clean 
up the pieces,” while another described this as “just roll[ing] with the punches.” Many of them 
view this as just a part of farming that is unavoidable. However, several of the growers that said 
this then joined the others in describing different adaptations that they could make. The next 
most common responses involved using different products to protect their crops or recover from 
the storms. Several growers viewed some weather events with less concern while others with 
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more, noting how much damage hail can do; for wine grape growers, a big concern was too 
much water that could damage the grapes and vines. A few growers expressed little concern 
about this scenario, optimistically noting that they would be able to adapt based on their 
knowledge of how they did it before: “So you adapt. Whichever way you can. And rebuild! You 
just don’t get discouraged. Things will work, and some of these don’t, but all you can do is just 
do your best.” One grower would not consider this scenario based on disbelief in climate changes 
in the future: “More severe events? Must be alluding to… Climate change. I don’t anticipate that 
as being… I don’t see it as being a problem, frankly.” To make these different adaptations, the 
growers identified the following themes summarized in Table 4.  
Table 4: With More Severe Storm Events, What Would You Need? 
General category Specific responses  
Insurance/money Crop insurance to recover from damage; needing money to buy 
insurance or pay for other recovery 
Products Row cover; insect barrier; organic controls to fight pests that result 
from storms; hoophouses; tarps; frost control (smudge pots, wind 
turbines, sprinklers); fans; other equipment; stores to buy them from 
Labor Own labor to clean up or recover; hired labor to help; ditch 
management  
 
Here, a key resource that was mentioned by 40% of the growers was crop insurance. 
However, they also described how expensive it can be and the lack of programs to help them 
afford it. Therefore, while they recognize that this is a resource that might be useful, they also 
recognize that it might not be easily or affordably accessible to them. Also, there were three 
growers that could not think of any resources that could help them.  
Organizations/people:  
 35% of the growers either did not know of any programs/organizations that would help or 
of any that would be available to them based on their size. Another 15% mentioned that they did 
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not know or were not sure, although they continued on to mention possibilities. From these 
numbers combined, it is clear that half of the growers do not feel supported by any institutions in 
adapting to severe storm events in the future. In order, the organizations the other growers 
mentioned were: NRCS (with a program to put in hoophouses, along with other grants), USDA, 
the Weather Service, county extension, companies (for insurance, monitoring, etc), the AWGA, 
and their community/other farmers. Table 5 summarizes the barriers to adaptation. 
Table 5: Barriers to Adapting to More Severe Storm Events? 
General category Specific responses 
Cost/finances Insurance; recovery; paying for labor to help; buying resources 
or products 
Lack of institutional  
support 
Not having programs available for insurance; no access for 
small farms; little community support  
Potential of crop being  
ruined 
Hail; too much rain; pests associated with storms; all can 
affect/ruin/set back crop significantly 
Lack of control Mother Nature; just have to deal with it; can not control natural 
events and have to respond/adapt to them as best as possible 
 
The next scenario was: “Drought or the diversion of water to urban areas cuts your 
water supply in half. What would you do?” The most common response to this question related 
to adapting by changing practices to conserve more water. This involved a wide variety of 
possible adaptations, such as shifting to drip irrigation, changing crops, mulching more, storing 
rainwater, changing the watering schedule, dry farming, and using more products to try to 
increase water efficiency. Some even mentioned having the option to truck water to their farm if 
really needed. However, almost the same number of responses came from growers not seeing 
this as an issue that would actually happen. In particular, many of them mentioned their water 
rights as protecting them from this problem. Some growers did mention that they might need to 
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get more involved in policymaking and legal concerns to maintain their rights. Also, several 
growers felt that they had already made proactive changes to help minimize or avoid facing 
water shortages, such as by laser leveling their property, having low-water use crops, and having 
drip irrigation. One grower mentioned the protection that he feels by having both water rights 
and alternative water sources: “[I have] grandfathered water rights. My water is before Phoenix, 
before the Salt River Project’s water. But I do have a well. If something goes wrong or we have a 
break in the ditch or something, [and] I need water, I can always resort to my well. And back it 
up.”  
However, another grower referenced his water rights in a slightly different light: “We 
have first rights. We go back to the 1860s. So that’s kind of a moot question. If it gets down to 
where they start doing that, then it’s shooting time... It’s ‘Whiskey to drink, water to fight over.’” 
This leads into the last common theme for the responses to this question, where several growers 
expressed that these changes in water supply would significantly impact them, even to the point 
of having to grow less or stop altogether. This response sometimes came after other possible 
adaptations, referencing it as a worst-case scenario that was still a possibility. Also, several 
growers referenced that, because they do not depend on agriculture for their primary income, that 
it would be too much trouble and they would just quit.  
Table 6: With Less Water, What Would you Need? 
General category Specific responses 
New/different equipment  
and technology 
Drought-tolerant crops; products; materials; mulch; products for 
water efficiency; drip tape and other materials for drip irrigation 
Water rights Maintaining current rights; protecting them from SRP or urban 
areas; lobbying; becoming more legally involved  
Water Obtaining water in whatever ways possible to continue; using 
backup wells; trucking water in 
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Organizations/people:  
70% of the growers responded that either they were not sure if any organizations would 
help in this low water scenario or that they were certain that there were none that would. While 
three of them went on to describe organizations that could possibly help, the rest were staunch in 
their belief that there would be no assistance for them. Many of these growers noted that there 
might be support that they just do not know about, while others mentioned that most 
organizational support only goes to larger farms rather than their small operations. Several 
specifically mentioned that SRP would hurt them rather than help. Out of the few that did see 
organizations that could be helpful, both the NRCS and the community of the Verde Valley were 
mentioned most. Other groups included the Farm Bureau, the Nature Conservancy, ditch 
companies, industries, the legal system (to help with water rights), other larger agricultural 
producers, and NGOs or other groups in the Verde Valley who work with water issues.  
Table 7: Barriers to Adapting to Less Water?  
General category Specific responses 
Lack of resources  Money/cost, not having enough water/other water sources, 
small size of farms, lack of local sources for equipment/tools, 
few other growers  
Larger institutions and 
political/social forces 
SRP threatening water rights, development of houses in the 
area, lack of education- for both consumers (not wanting 
drought-tolerant crops) and for other growers/residences in the 
area (who may not use water efficiently or for “good” uses)  
Ability to make shifts Difficulties in changing to new crops (especially for 
trees/grapes), hard to change practices, transitioning to drip as 
hard based on cost, size of operation, crop, etc 
 
 A lack of resources to be able to adapt to less water was the most common response when 
considering barriers, with money/cost and simply not having enough water as the main concerns. 
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The barriers presented by larger social-political factors were also incredibly prevalent in the 
growers’ responses. Several of them feared that SRP or urban areas would threaten their water 
rights, leading to more conflict or a loss of their water in the Verde Valley. Another big concern 
was that other water users in the community, especially residential users, may not know how to 
use water efficiently. One grower mentioned how, although the ditches may have policies to 
prioritize agricultural users, big conflicts may arise based on others wanting the water: “Some 
people, they just really don’t care what you’ve got to say, so they’re going to take it by any 
means. I mean, we’ve had guns drawn on us. We’ve had people threaten our lives and that’s just 
really typical day-to-day around here.” On the other hand, several growers noted that they did 
not think there would be any major barriers to their adaptation or continuation in agriculture, 
although a few elaborated on small barriers (incorporated into the list above) or that they had 
mentioned them in other responses already.  
 The next scenario was: “Temperatures are on average 10 degrees warmer all year. What 
would or could you do?” The most common responses involved growers thinking that they 
would be able to adapt to these temperature increases through changing their crops (to more 
heat-tolerant or drought-resistant ones) or changing their practices. They listed many different 
practices that they could try, such as changing the watering schedules/amounts, changing when 
they plant, using different products or resources, and shading or companion planting more. Next, 
several growers thought that this change would not have a big negative effect on them or may 
even increase their yields and productivity. One grower noted: “We’d probably just grow more 
crops... The cool season stuff would be affected, obviously, but the warm season stuff, it might 
actually help us.” Some growers thought that there was nothing that they could do about this 
projection, with one mentioning how he was not going to worry about it because he would not be 
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alive to experience it. Finally, a few growers were surprised by or critiqued this projection, 
limiting themselves in thinking of possible adaptations. One said: “I don’t know, 10 degrees is… 
Seems like quite a bit, though. I think some of these climate change people are a little radical,” 
while another asked, “What could I do? If, and when. It isn’t going to happen, unless we have a 
major sunburst. I really don’t anticipate that happening.” The things they would need are 
presented in Table 8 below.  
Table 8: With Higher Temperatures, What Would you Need?  
General category Specific responses 
Resources  Products and tools (wind machines/fans, mulch, tunnels, shades, 
sprays to cool down crop); more/enough water; alternative crops 
(that are adapted to the area, that are heat-tolerant, diverse); grants  
Flexibility/ability to  
shift labor practices 
Change planting and watering schedules; personal ability to work 
more and adapt effectively; protect workers in the fields  
 
Organizations/people:  
The most common response was that there were no organizations or people that could 
help the growers adapt. While one grower noted that he would not want help from the 
government even if it existed, another mentioned that nobody could help just because it would be 
too hot to even continue. Many of these growers knew about organizations but did not think that 
they would be accessible to small farms, so they did not list them. The next most common 
responses referred to other local growers in the community and researchers or universities to help 
develop new crops and products. Several growers mentioned organizations that they were 
hesitant to believe could effectively help them: the NRCS, master gardeners in the area, the 
AWGA, and nurseries for different crops or root stock. Finally, one grower noted a hope that 
organizations may be created to help respond to the problems if they occurred: “But, you know, 
all those things might develop as the problem comes. Hopefully.” 
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Table 9: Barriers to Adapting to Higher Temperatures?  
General category Specific responses 
Personal characteristics  Size (small), finances/money, not depending on farm for income 
and not needing to continue 
Lack of local institutions Difficulty in finding the right program to get help, not knowing 
deadlines/schedules for programs, not having 
help/options/support locally for agriculture 
Changes in the  
environmental conditions  
If the river/environment was being affected by high temperatures, 
having natural limits on what can be grown such as not being able 
to grow old varieties or crops that they have grown in the past 
Risk perception As low risk - not seeing that the increases would be problematic 
or that warmer temperatures could help them grow better 
As high risk - temperatures could be too high to grow anything 
successfully  
 
The final scenario was: “By the end of the century, experts predict that there will be 20% 
to 50% less water, with temperatures 5 to 10 degrees warmer. Thinking about this, what do you 
see as changing on this landscape? On your own operation?” Many growers thought that these 
shifts would certainly cause changes in the Verde Valley. They imagined that there would be 
fewer water intensive crops, as they would be replaced by more wine grapes and other low 
water-use crops. Growers thought that these changes would be associated with more of the land 
being developed rather than kept in agriculture, along with water going to residences and urban 
areas more. Several participants mentioned the effects that they would see on the environment, 
such as the forest being more prone to wildfires, along with a “dusty” landscape with less of the 
natural vegetation that exists now. Finally, a few growers thought that the Verde Valley would 
be all right for awhile, especially in comparison to other parts of Arizona: “The Verde Valley 
will be one of the last bastions when all this happens. Wilcox is already fighting for water… 
They don’t have as many rivers, and we have two major creek-river systems coming through 
here.”  
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 For how things would change for their operations, the most common response was that 
they would just be able to adapt and make changes, such as growing in greenhouses, conserving 
water more, planting cover crops, and changing to different crops. Although one grower noted 
that they would really be impacted due to their reliance on the Verde River, a few others were 
not worried about the projections in the scenario because they thought they would have enough 
water. Several growers were very concerned about this scenario and did not think anything could 
help them adapt as they considered that they might lose their land to development or just not be 
able to produce anything anymore: “It would be detrimental… if we had 50% less water. I don’t 
think we would be able to survive. Everything would dry up.” Finally, one grower would not 
entertain the thought of this projection because of his critique of climate change, and he noted 
that he was more worried about other problems. The things that growers felt would help them 
adapt are listed in Table 10 below.  
Table 10: With Less Water and Higher Temperatures, What Would you Need?  
General category Specific responses  
Resources  Better adapted or drought-tolerant crops; materials/supplies 
(pipes to move water, mulch, greenhouses, water storage, 
shade/row covers, machinery to help with planting)  
Flexibility/ability to change 
practices 
Drill more wells; utilize drip better; plant less ornamentals; 
tailor practices to climate and water conditions; shift planting 
schedule; plant cover crop; dry farm; manage water better 
 
Organizations/people:  
 The most common response to this was that there are no organizations or programs that 
would help small growers in this situation, as any of the assistance typically goes to larger 
agricultural operations. However, of the organizations that were identified, universities that could 
develop drought-tolerant crops were mentioned the most. The next organizations described were 
the NRCS, USDA, and SRP/APS, the county extension office, the community of the Verde 
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Valley, companies, and governments. However, a lot of the growers did not answer this question 
directly because they felt that it was similar to the prior two questions or that they had already 
identified any helpful organizations in other responses.  
Table 11: Barriers to Adapting to Less Water and Higher Temperatures?  
General category Specific responses 
Resources  Money/cost of adapting; labor (in putting in new crops or grape 
varietals); problems associated with changing practices (greenhouses 
as not as good as being outside); water (surface water, if wells will 
provide enough, if they’d need to pay for water) 
Larger institutions and 
political/social forces 
Development (with land for houses as worth more than for ag, 
houses using more water than ag); conflicts between cities and ag for 
water 
Lack of local support Small farming as a water use as not being valued in the area; lack of 
local access to products and assistance  
Perception of risk  As low risk - Not worried  
As high risk - Not being able to continue if temperatures are too high 
or water is too low 
 
Here, a low perception of risk was characterized as a barrier because it kept several growers from 
even considering how they would adapt because they did not see climate change as a concern.  
5.4 Part 3: Climate change perceptions/awareness 
First, I present the results from my question: “Do you think global climate change is 
happening?” Although I did not realize during the interviews, I noticed a problem with this 
question during the analysis. Because I asked if they thought climate change was happening in 
general, some confusing or unclear responses arose. Some of the growers said that they do think 
changes are happening, answering this question with a “yes,” but continued on to explain that 
they think it is just natural processes and cycles that the earth always goes through. Because 
these people did answer that they thought climate change was happening (regardless of the 
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cause), I grouped them into the “yes” category in Figure 4. On the other hand, a few growers 
answered “no,” that they do not think global climate change is happening, but they also refer to 
the natural processes of our planet as featuring a changing climate. Although these two groups 
essentially believe the same thing (that humans are not causing the changes), they framed their 
responses differently, and I wanted to accurately represent that.  
 
Figure 4: Is climate change happening?  
 
 It would be inaccurate and misleading to only include Figure 4, as it does not get to the 
core of their belief in human-caused climate change. Although not directly asked, I was able to 
identify the causes they attributed climate change to through their responses to the questions 
throughout the interview. While some farmers explicitly stated the cause (“It definitely is 
happening. The footprint that man has put on the earth has had an effect on it”), I had to assume 
some of the other causes from context and more indirect statements.  
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Figure 5: What causes climate change?  
 
This figure allows for a much more nuanced and clear understanding of the growers’ 
beliefs in human-caused climate change. There are two main points to notice about this figure. 
The first is that 60% of the growers think that humans play some or all of climate change, 
although natural processes may factor in as well. The other 40% think that only natural cycles 
cause the climate change. However, a key point is that, even for those growers who said that 
climate change is not happening, they still explained their answer with acknowledgment of some 
changes that occur. They sometimes referenced changes that they have seen or heard about but 
explained them as simply a part of natural processes.  
From coding my interviews with the growers, three main themes emerged that relate to 
their views on climate change: Past experiences, trust/distrust, and knowledge and risk 
perception. The theme of trust/distrust involves a sub-theme of sources of information. Here, I 
describe my analysis of the data that built these themes. 
1. Past experiences  
 Half of the growers said that they had experienced changes in the climate over the past 
few decades or over the time that they had been living/farming in Arizona. However, the other 
half felt that they have seen only small changes involving year-to-year variation and weather 
patterns. Of those growers that did identify changes they experienced, the changes are presented 
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here (in order from most mentioned to least): increased temperatures/ a hotter trend, less snow 
and frost, shifts in seasons/freezes, drought and decreased water levels, fewer floods, and windier 
conditions. Throughout the interviews, several growers described experienced changes without 
being prompted, where they addressed their personal experiences as they were reminded by what 
the varying scenarios were asking. One grower described the differences in temperatures and 
seasons that he has observed: “I’ve seen it change, year after year. [As a kid], our citrus was 
ready by Halloween… Now, it’s not until Christmas. But if temperatures continue to climb, [it’s] 
going be like it is in Phoenix-- In the summer, you don’t grow.” Another, who has been growing 
his whole life, said: 
The weather has been so inconsistent. We had a hard freeze this winter, and the alfalfa’s  
just starting to come out. And I’ve not seen it freeze it down so hard in the past years…  
There used to be some weather patterns you could almost predict. Fourth of July, it’d  
rain. All of those are, they’re just gone. The, normal’s… that there’s not a normal. 
 
 Next, I analyzed the responses to test the relationship of past experiences and belief in 
climate change. I compared each grower’s answers about if they believed in human-caused 
climate change to if they had experienced significant shifts in the climate over the years. That 
information is presented in Table 12, below:  
Table 12: Past Experiences and Belief in Anthropogenic Climate Change  
Not experiencing changes x Not believing in 
anthropogenic climate change 
30% 
Experiencing changes x Not believing in 
anthropogenic climate change 
10% 
Not experiencing changes x Believing in 
anthropogenic climate change 
20% 
Experiencing changes x Believing in 
anthropogenic climate change 
40% 
 
A few important points can be drawn from this table. For a majority of the growers 
(70%), their experience (or lack of) with changes seems associated with their belief (or lack of) 
in human-caused climate change. Although I cannot assert causation or correlation, these 
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variables do have a strong association. However, it is also important to note that a belief in 
climate change may set growers up to perceive events or conditions as related to climate change, 
or vice versa. It is also interesting to see the mismatch of experience and belief that 30% of the 
growers reported. Of the 20% in the table above, many growers noted that they just see year-to-
year changes that they cannot necessarily attribute to climate change but still may believe in it 
due to trusting scientists or other sources. Finally, there is the small percentage of growers who 
responded that they have experienced changes yet do not believe in human-caused climate 
change. 
Other key information from the growers emerged from their responses about if their 
opinions on climate change were based more on their personal experience or on what they learn 
from the media or other people. Throughout the interviews, growers discussed the media in a 
variety of ways, making it difficult to place in one single theme or topic; here, I present my 
analysis of the data regarding the relationship that growers have with the media and if it or 
personal experiences play a larger role in their beliefs about climate change. Some of this data 
will also be relevant to the next theme of “trust/distrust” as well.  
A majority of the growers said that their views were based on both their own firsthand 
experiences and what they learn from other sources: “Probably both, just research and reading 
and then just looking at it. It’s certainly getting warmer. Whatever you believe, it’s certainly… It 
is changing.” A few growers said that they used both their personal experiences and scientific 
backgrounds or sources to guide their beliefs. This was a particularly interesting point, because a 
knowledge and understanding of science was used to justify either belief or denial of climate 
change, as one grower noted that he believes when he “sees scientific evidence” while another 
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said, “It’s not going to happen. And who are these experts? I’ve been in universities, and in think 
tanks—I know experts are just like anybody else.”  
Also, although many growers acknowledged that they are influenced by all different 
sources, several explained how they are still critical of the information that they take in: “It’s a 
combination... But I’m one of those people, I’ll read a lot, and listen to a lot-- I don’t believe a 
lot. I consider the source a lot of times before I jump in and really believe something.” Several 
growers were emphatic in their responses that they do not base their beliefs off of the media and 
that they tend not to trust it. This was typically conveyed as a negative perception of media 
sources, along with an emphasis on their own experiences as being more influential. One grower 
explained this: “I try not to put too much into what the media has to say. My opinion is really 
site-specific... I’ve never lived anywhere else, so I really don’t know what it’s like to be 
anywhere else.” Another said: “No, I don’t listen to the media, on a lot of things. But my own 
personal [experience] of just growing things. And watching things heat up, and watching as [I 
was] growing up.”  
2. Trust/Distrust  
 Next, I discuss the theme of trust/distrust, in conjunction with a sub-theme about the 
sources of information that the growers trust. As I mention in the above theme, the media 
showed up in growers’ discussions about both their past experiences along with the sources of 
information that they trust or distrust. Growers often mentioned the media as associated with 
other sources of information or people, such as politicians or scientists, rather than on its own.  
 There was no majority or consensus on what people or sources the growers trust, 
although the most common responses related to scientists or science in general. One grower 
explained: “I have always been influenced by scientific research and scientific opinion... I don’t 
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find any fault. Obviously it’s not always right, but I don’t have any trouble accepting some of the 
scientific evidence.” Many of these growers mentioned that they trust papers written by credible 
academics along with media sources that present scientific information, with the most common 
source identified as NPR, along with National Geographic, Scientific American, NOAA, the 
New York Times, and podcasts. Several growers mentioned that they certainly trust sources that 
say things that align with their own beliefs, typically recognizing that their belief in climate 
change may be bolstered by the sources they listen to: “When I see scientific evidence… But, 
because now I’m biased, I probably-- You know, just about any piece of information, I’ll 
probably take some stock in it.” As mentioned before, a few growers said that they trusted 
science because of their own backgrounds in that field, although they also do not believe in 
human-caused climate change. Also, several farmers said that they trust other growers or people 
involved in agriculture in the Verde Valley the most: “I listen to a lot of old-timers that have 
lived here a long time… But other than that, it’s just talking to people who are interested in 
agriculture, who are growers, or who have an avid interest in it.” Here, the social capital and 
networks that have developed in their community serve as factors in who they trust for 
information and help.  
 Another important facet of the growers’ responses was distrust in other people or sources 
of information. This played out in two main ways throughout my interviews. The first major 
response under this topic was that some growers noted that they only really trust themselves. 
Almost all of them emphasized the importance of their own observations, education, and 
knowledge over others, typically critiquing those of the media or the general populace. Next, 
several growers described a similar but distinct theme that it is difficult to discern who they can 
trust and who they cannot. One explained this as a concern related to others’ beliefs or views: 
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“Well, I don’t know-- It’s hard to know who’s right. But, I think if they’re too radical either way, 
you know they’re not right.” Here, he expresses the point that it is hard to know who he can trust 
based on extreme beliefs or actions that do not align with his own.  
 When asked who they trust for information on climate change, the growers most often 
responded immediately with who they don’t trust; indeed, my list of responses for the topic of 
“distrust” is quite a bit longer than that of “trust.” Before talking about the theme of “distrust,” I 
will explain a common thread that emerged when talking about this subject. Throughout my 
interviews, the influence of money and business interests in information about climate change 
emerged as a major barrier in limiting growers’ trust. Many participants said that they trust 
neutral sources that don’t have “economic ties” to the work. This often came up in discussions 
about those who distrust scientists: “I think that there are a lot of scientists that are getting paid 
by people to try to figure that out. And what they come up with has a lot to do with who’s paying 
them.” Another noted: “And I think science is designed to disprove ideas, until the facts show 
different. I don’t see that occurring. I see it as a huge business. A huge, huge business.” This 
distrust of corporate influence also showed up when talking about both the media and the 
government, with references to industrial farms and the petroleum industry as lobbying Congress 
with money. They also discussed the financial interests and agendas that can influence groups of 
people and sources of information: “I don’t think it’s really coming from a true… I think it’s 
more like, if we can scare everybody into-- I think it’s just that whole media thing, of trying to 
sell a product.” 
 The interviews revealed that distrust represents a significant barrier to adaptation to 
climate change. As mentioned above, even though scientists emerged as the most trusted group 
of people, many growers also expressed their distrust of academics typically due to potential 
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financial biases. Some noted that they found it difficult to believe scientists whose projections 
they do not see happening (such as glaciers melting, acid rain, pollution), as well as the 
confusion that they feel when some scientists say one thing and others say something different. 
When asked about his belief in climate change, one grower explained that he truly was not sure 
what to believe but was concerned over the nefarious actions of scientists:  
Has science proven it? I personally do not think so. What I see is... Science is supposed to 
disprove theories, not prove them. I see them trying to prove theories. I see them moving 
data and moving results, and moving interpretations, to prove an idea instead of to 
disprove… Now, I don’t see them doing that. I see them trying to PROVE this theory, 
and they’ve been caught manipulating data.  
 
Another grower argued that scientists have not been able to prove that anthropogenic climate 
change is actually happening, noting that “those are things that academicians can fight over. And 
try to scare people, and they can.” Finally, one grower expressed a hopelessness in talking about 
his opinion about climate change, assuming that we would not agree on the cause: “Well, if you 
believe scientists, then, you know, what can I say?” 
Growers discussed the government as the next major group they mistrusted. Often, this 
response followed their trust of scientists and was associated with a distrust of the media: “I give 
a lot more credence to someone who has an M.S., or the Ph.D. after their name, and they’ve 
written something. And if it’s on TV, I almost never believe it. And if it comes out of a 
politician’s mouth, I NEVER believe it.” One grower explained: “I don’t have 100% trust in the 
media. I think the media’s politically driven. Or can be. I think it’s biased.” Another mentioned 
the influence that he felt the government had in scientific research on climate change, limiting 
his trust for both groups: “The government’s going to put their spin on it. ‘These are the 
findings? Well, this is how we’re going to redirect your findings.’” One grower explained this as 
a general distrust of the entire government:  
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That’s what’s so interesting about this political mess right now, is there’s just tremendous  
loss of faith in the governmental structure and this idea that you’re going to be able to  
find somebody who is independent who will come in and straighten it out... They could  
put Jesus Christ himself in the job of president, and he’d either be dead or dirty in five  
minutes. It’s the system that they’ve built up, not the particular individual who’s in it. 
 
One participant explained that he did not believe in anthropogenic climate change and 
that attempts to regulate it on a global scale would be problematic, along with a severe distrust of 
the government: “It’s providing a mechanism for government to have more control… I’m 
speaking into the microphone, here, so. Maybe they’ll knock on my door and say, ‘Hey, you 
know, you can’t talk that way!’” All but one of the participants said that they would never trust 
or get help from politicians or those involved in the government, with the single grower noting 
how his trust depended on their ethical standpoint: “My person will be elected officials and 
anyone… That I felt took a responsible approach to it. One that wasn’t driven by profits.”  
3. Knowledge and risk perception  
 Throughout my interviews with the growers in the Verde Valley, a final dominant theme 
emerged about their ability to adapt to climate change: knowledge and risk perception. Although 
these points may seem like distinct concepts, they were typically presented together, so I present 
them here as one main interrelated theme.  
 Growers in the Verde Valley demonstrate a deep and thorough knowledge of the land that 
they work on. I characterize this as a type of expert knowledge, where their understanding of the 
environment around them may be incredibly detailed and superior to that of others who try to 
study the area (such as myself!). This expert knowledge can be categorized as an opportunity that 
enables adaptation. Nearly all of the respondents described how their growing methods rely on 
observations and past knowledge of their land, guiding their decisions about when to plant, when 
to water, when to harvest, and more. Nearly all of the growers explained the importance of 
  102 
watching and paying close attention to their land, relying on their own knowledge more than the 
help of specific tools or other resources. One grower explained: “We don’t really decide, the 
field decides. We watch the plants mostly. And we try not to stress them, [and] obviously 
different fields absorb the water a little faster.” Another described the intimate relationship he 
has with the land and its needs: “Get in there, and dig down a half an inch. When it’s dry, I put 
my hand down there and felt if it balls up... You don’t need any more water. You get out there 
and it’s dry, and you have to scratch it, then you know you need water.” Also, most of the 
growers discussed the technical knowledge that they have about their crops and practices, which 
one grower explained in terms of the variety of crops that he has: 
The hard one with that is it depends on the plant and the root system of the plant. Onions,  
for example, have a short root system. So you don’t have to apply a lot of water to it. But  
if you take something that has a 6 to 12 inch root system, then… we might leave those  
lines running a little bit longer. 
 
Another example of expert knowledge can be seen from the responses of the growers 
whose families have farmed in the Verde Valley for decades. They often discussed stories that 
are conveyed through the intergenerational history of the land and the changes it has gone 
through. Two participants noted how stories from their grandfathers highlight shifting 
conditions, with one explaining: “When my grandpa was farming hay… The first part of May is 
when you’d get your first cutting. And now, it seems like it goes farther into May before we get 
the first cutting. But then we go farther into the fall before we have frost than we used to.” The 
other described: “Some of the old-timers around here like my grandpa say that snow was a lot 
more [of a] common thing, even here. You know, not large amounts, but it seemed like there was 
just… More snow back then, they say.” Through the knowledge that they have inherited from 
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their families, some of the growers know more long-term information of shifting seasons or 
weather events that may influence their beliefs on climate change.  
 However, there are also many examples from the growers’ responses that I identify as 
ways that their knowledge and experience can serve as a barrier to accurately perceiving the 
threats that climate change presents. The key part of this barrier is that, because of their 
everyday, close interactions with the land, weather, and short-term shifts, they feel confident in 
their ability to adapt to changes. Here, the intergenerational knowledge may actually serve as a 
limitation if it provides a false sense of security in the environmental conditions of the area: 
“Since we’ve been here for so long, the pests and stuff really haven’t changed. We really know 
what’s here, what time of year it comes, what chemicals are needed.” Another explained the 
decisions that he has already made and continues to make to be able to adapt to whatever occurs: 
“Being a diversified vegetable farmer… I can afford to lose, any one crop, or any one crop 
family, over the course of a season… For the most part, I don’t think it changes my management 
strategies? Because I’m always changing them based on… What happens.” While one grower 
did recognize more significant changes that may occur, he still expressed confidence in his 
ability to continue: “It just might not be able to be a farm the way we have it now. It would force 
us to be ingenious and come up with a lot of different ways to conserve water. And use it more 
wisely.”  
 A key part of their knowledge about farming and the impacts (or not) of climate change 
comes from the idea that adaptation is simply a part of farming, where they all have experienced 
different natural events or changes that they have had to respond to in the past. Almost all of the 
growers expressed that adaptation is just a part of farming and that they recognize the inherent 
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variation and risks that they deal with every year. Some of these statements are included in Table 
13 (below) to demonstrate the prevalence of this thought:   
Table 13: Having to Deal With It, Just a Part of Farming  
“That’s just one of the gambles you take.”  
“Well, all that goes with farming.”   
“If a bad natural event happens to us, it is what it is. We’re left with the consequences of it.” 
“Live with it. I mean, what am I going to do? ‘God?! So you don’t want me to do that, what do 
you want me to do?’” 
“You just take what Mother Nature throws at you. And all you can do is plan for the next 
planting, of what you’re going to do, but things change.”  
“I think that’s just the whole Mother Nature thing-- You just roll with the punches, and then 
hopefully next year, you… Have a better year.”  
“Farming is just adaption. You adapt to whatever situation is presented to you.” 
“Most things we just can’t prevent. If it’s nature-driven, we just sort of… Hope for the best.” 
 
One grower explained how farming is always based on adaptation: “Pick up and go on… That’s 
just part of it, that’s part of agriculture. I get hay rained on in the summers at times. It becomes 
cow hay instead of horse hay. So, it reduces the price. And I think to a great degree that’s always 
been a part of agriculture.” 
 Based on their past experiences and knowledge of growing their crop, many growers 
simply do not see that any changes would be problematic or restrictive for them. This may be 
due to their past abilities to adapt to shifts, as well as their beliefs that climate changes will not 
be significant or drastic. Therefore, they do not perceive changes as risks but rather as 
opportunities for them to continue to grow or even grow more. Especially when considering 
projections of temperature increases, many growers just thought that they would shift their 
seasons: “If it just got warmer sooner, like in the winter, then things would just happen a little 
sooner than normal. It wouldn’t really affect us a whole lot…” Another noted specifically how 
he could benefit from these changes: “This year, it stayed warm into the middle of November, 
and I cut hay in November. That’s not normal. Maybe it’s going to be the new normal, that’s fine 
with me. I’ll take another cutting.” One grower with pasture expressed a similar sentiment, 
  105 
although he also seemed to see a limit to the benefits: “The grass will grow better... We’d keep 
watering, if it does get a little warmer, it’d probably be okay. Not too warm, though.”  
Finally, some growers expressed confidence in the ability of scientists or researchers to 
develop new technologies or crops that would be able to help with adaptations. It was 
particularly interesting to see that some of the growers that did not believe in human-caused 
climate change held these same thoughts. One said: “You’d have to just come up with crops that 
are more adaptable... Research is going on all the time, so I would think... The crops will kind of 
adapt if the weather does change.” Another referred to the importance of technological 
developments: “I don’t think things are as dire as—I mean, technological, look at the medical 
field and the advances that have been made in medicine and science.... There’s things in the way 
of climate modification.” 
Interviews also revealed gaps in growers’ knowledge and understanding that lead to 
misperceptions of the reality or severity of climate change. Growers feel there is conflicting 
information about climate change, and this limits their understanding and acceptance of the 
subject. One grower explains the lack of consensus that he finds discouraging: “Whatever one 
side says, the other side can dispute it, it seems like. So if there was some way to get the 
substantial information that you knew was right, instead of all the propaganda, it would be a lot 
better.” Another grower elaborates on the lack of agreement between the opposing “sides” of the 
debate: “I would say, half the people think it’s getting warmer, and half the people think it’s 
staying the same.” Finally, a grower noted how he sees contradictory opinions on climate 
change, making it difficult to know what is true: “You hear one scientist talk... And he’s totally 
convinced that it’s 100% humans, and he has really good evidence backing that up. Then, you 
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get another scientist who believes the exact opposite. It’s really hard to differentiate between the 
two.”  
The next aspect that contributes to the gaps in growers’ knowledge and risk perceptions 
on climate change is that they do not necessarily understand or know the full scope of what it 
means. Growers may not have the interest, motivation, access, or time to learn about what 
climate change entails when most of their energy goes into managing their operations. During 
the scenario questions, almost none of the growers connected them to climate change until the 
one that asked about temperature increases. Similarly, most only talked about the temperature-
related aspects of climate change rather than its effects on precipitation, sea levels, pest 
outbreaks, and other factors. One grower referred to the temperature changes in terms of past 
climatic conditions rather than seeing the human influence: “It’s been a little warmer… But then 
it’s been a little colder, too. I just think it’s a… A natural thing that’s happening. Because, look 
at the ice ages that we’ve had… Global warming had nothing to do with that.” Another explained 
how, even though he believes in human-caused climate change, he does not really understand a 
lot about it: “I just have trouble putting together… You know, it’s heating up certain areas but, 
where I grew up, they’re getting hammered by more cold. So... I’m not sure I can connect any 
one thing to climate change.” A few growers mentioned that they understood that concepts like 
carbon emissions and pollution were connected to climate change, but they also explained that 
they did not understand much about the process and did not think many other people did too. 
Related to the lack of consensus mentioned above, one participant did note how his 
acknowledgement of climate risks is lessened due to hearing projections that he does not see 
come true: “We were supposed to already be flooded out along the coast by now, and it hasn’t 
happened, so… If they had to own up to all their predictions, it would help.”  
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5.5 Part 4: Other emergent themes 
 Here, I present the two last major themes that emerged through coding the interview data. 
They are discussed separately from those referring specifically to climate change, but they 
provide important insight into the adaptive capacity of growers in the Verde Valley. The first 
theme in this section is “growers’ connections with nature.” Although this will be discussed 
more in my next chapter, the responses under this theme help to demonstrate the ideologies and 
practices of Verde Valley growers that differ from those of industrial agriculture. The second 
theme in this section is “larger institutional forces,” where I describe some of most prevalent 
responses that relate to those scales and layers that the individual growers are a part of. This 
deals with the social structures, networks, and institutions, along with some aspects of power that 
affect the growers in the Verde Valley.  
1. Growers’ connections with nature  
 Under this theme, I identified two main types of connections that growers described 
about their relationships with the environment. The first and more common one is “care for the 
environment and land.” Many growers explained that they take care of their surroundings by 
making environmentally-conscious decisions. One participant described this: “If you’re familiar 
with growing crops, even on a small scale, you learn to appreciate the value of the water... And 
just being a good steward of the land. And for the most part, farmers aren’t wasteful.” Another 
explained how he relies on the natural conditions around him for his operation to be successful: 
“I’m probably more of an environmentalist than an environmentalist. Because if I destroy my 
land, I’ve destroyed my business.” Several of the growers described the practices they use and 
view as environmentally-sound. Some of these are included in Table 14:  
Table 14: Practices Demonstrating Care for Environment and Land  
“We try to control [fertilizer runoff] and not use more than you need.”  
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“We try to be as conservative as possible with the water, we definitely don’t like to waste it.” 
“We comply with all of our regulations on anything that could possibly affect anything that has 
to do with the air or groundwater... We try to do our part.”  
“So we’re totally pesticide- and herbicide-free. The water can go back into the system.”  
“We also grow a lot of cover crop...We don’t produce in the winter. We give the ground a 
rest.” 
“With growing with [drip] tape. And it is an added cost. But I feel it’s worth it.” 
“We only use organic fertilizers, natural. We test the soils, and make sure that the 
microorganisms are there.”  
“[The cover crop] acts as a natural, [organic] fertilizer… As soon as it goes to seed, you mow 
it. Then at the end of its season, you disc it, and it grows back every year.”  
 
 As mentioned in some of the quotes above, many of growers in the Verde Valley use 
practices that differ from those of the dominant industrial food system, such as organic, natural, 
and agroecological. Unfortunately, my interview questions did not ask specifically about these 
growing practices. However, from the responses throughout the interviews that mentioned or 
referred to these subjects, I was able to assume that at least 65% of the participants believe they 
utilize alternative, environmentally-conscious approaches, including the use of organic products 
(fertilizers, pesticides, herbicides) and agroecological practices (cover cropping, integrated pest 
management, crop rotation). Interestingly, although many of the growers expressed values and 
explained practices related to caring for the environment, these statements was mostly limited to 
considerations of water quality/supply and soil health. Only one grower described knowledge of 
how agriculture affects the climate:  
Agriculture, people have argued, is the most destructive form of human activity that 
we’ve done to the planet. But [you can also] improve the land upon which you’re 
growing. Building the organic matter in your soil, whether it’s growing vegetables or 
raising beef on pasture, sequesters carbon. It’d be great to have more of that sort of thing 
being talked about as a solution or as a way of coping with global climate change. 
Whereas now when people talk about it, when it shows up in the media, it typically is 
viewed more as a source of increasing climate change. Because cows are emitting 
methane in large amounts… 
 
 The second part of this theme includes characteristics of those farmers in the first 
category but extends further and deeper into what I coded as “having a relationship with/support 
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from nature.” Many of the growers expressed an intimate connection with the land that they 
grow on, often describing strong emotions associated with the interdependence that they 
recognize and feel. Several used similar language, where one grower explained: “I just hate to 
think [of selling the land]... This is more a labor of love than anything else,” while another said: 
“We loved [the property] too much to let [development] happen, so we ponied up the money.” 
Another also expressed his feelings as love and care about his land and operation: “ I keep my 
riverfront all natural. I have bamboo, salt cedar, cottonwoods, and sycamores. And the animals 
love it, and I love it… It’s just being aware of the environment... And caring about it.”  
 Many of the growers used words that applied characteristics of humans or other living 
beings to their crops and land, such as explaining how plants need water, vitamins, rest, and 
nutrients just like people. One grower explained how he uses past, intimate knowledge about 
planting to guide his decisions: “I remember reading that in the almanac… [to] use everything to 
your advantage. This coming Friday, the moon phase is going in to help vegetables, so I’m going 
to be out here planting.” Another participant described the strong relationships that occur from 
growing food for himself and his community, along with the resultant ability to see and 
understand changes that are occurring: 
He knows what we grow, and how we grow it, how we care for the land, and… I think  
there’s an energy there that’s kind of metaphysical or something… [But] the animals are  
telling us, things are changing. We’re seeing some things that we’ve never seen  
before... I mean, it’s all very interconnected.  
 
Several growers also expressed how they value the Verde River and Verde Valley as a 
whole. While some of these points referred more to a basic care for the environment because of 
their dependence on the river, others noted a deeper recognition of the unique region that they 
live in. Many growers noted that they feel “grateful,” “lucky,” and “fortunate” that they have 
water and a good environment to live in, demonstrating appreciation and love for the Verde 
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Valley. One grower expressed this interdependence that he has with the rivers and creeks 
beautifully and succinctly: “Because water is… Life. Without that, you can’t do anything.” 
2. Larger institutional forces 
This theme relates to the social institutions at different scales and levels that the growers 
in the Verde Valley identified throughout their responses. Although some provide opportunities 
for adaptation, most of the larger forces that the growers discuss tend to limit their power and 
ability to adapt to climate change and other concerns. Here, I present them in general order of 
increasing scale, beginning with the community and region, then moving into national and 
international conditions that shape the system that the individual growers have to adapt within. 
The first piece of this theme relates to the community of the Verde Valley. A key part of 
this is the ditch system that provides surface water to many of the growers that I interviewed. 
One participant described the different roles that exist to help manage the water in the ditches: 
“We have a ditch board. And we have the users on the ditch that volunteer for handwork. And 
then we have three contractors we use, with machinery, if need be.” With the ditch boards and 
associations, the community works together with the help of both leaders and access to resources 
for maintenance. However, this shared resource can still be difficult to manage at times, based on 
the different users, the season, and other factors. Some growers described other examples of 
support, such as being able to rent from or share land with other producers and having neighbors 
with tools and resources that they can use. Many of the growers referred to the other people 
involved in agriculture and farming as one of their biggest resources: “I think just what 
happened, was my neighbors helped me. The people who were closest to me... I know all the 
people, in the valley here, who are growing. And who have the same concerns that I do, so, I 
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consult them.” Another grower explained a similar feeling, although he also mentioned some of 
the limits to how much cooperation occurs:  
The people you work and farm with… In your area. Because all the farmers are faced  
with all the same conditions and problems. And it’s a pretty good network of, I mean,  
we’re not all friends, but we’re acquaintances. We’re all in the same business. Even  
though we are competing. That makes it a little bit harder to share information. 
 
 Almost every grower referred to the development of residential areas that has become a 
major force that affects agriculture in the Verde Valley. While this still involves the community 
scale of the Verde Valley, it is definitely affected by larger forces as well. As one grower 
described: “There’s an old saying Salt River Project had years ago: ‘Where water flows, Arizona 
grows.’ And it was, agriculture. I’ve now readjusted that to, ‘Where water flows, Arizona grows-
- only it’s houses.’”  Many of them talked about the shifts that have occurred as agricultural land 
has turned into houses, noting limitations to agricultural expansion in the area:  
There’s not enough tillable acreage left, what with housing, to do anything, as far as... 
Your hays, and grains, and that sort of thing. That’s a thing of the past. Those large farms 
that used to do that are gone… They’re acre houses, now. I think the only thing left is the 
small [farms] like me, doing vegetables. That’s all I see… Because of what land is 
available. 
 
Not only are larger agricultural operations limited by less available land, but many growers also 
noted how the land prices, driven up by development, are not affordable for agricultural use 
anymore: “We paid $20 something-thousand an acre for it… Growing row crops, you can 
usually make around 500 bucks an acre, so you’ll never be able to pay for it. That land was 
probably really worth $8 to 10,000 an acre for a farmer to buy... And we have to pay that high 
value.” Another echoed this sentiment, explaining that growers just cannot make enough money 
to pay for the land: “To go buy 20 acres around here now, that’s set up to be sold as lots for 
houses? For McMansions? I mean, you-- that’s a lot of lettuce… So, it’s not viable.”  
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 Another key part of the growers’ concern about development is the impact that it has had 
on their water security in the Verde Valley. Several growers discussed the water use of crops 
versus that of residential areas, with one grape grower describing: “Plenty of studies have shown 
an acre of grape vines versus an acre of high density housing-- or even mid-density housing-- 
Uses a lot less water.” Some growers also noted how, efficiency aside, agriculture should have 
more of priority for water than houses because they are producing food for the area: “The 
housing developments that water their yards… I think they should be shut off first before our 
crops should be… I think if you don’t have livestock or if you’re not depending on the water for 
your living, I think it should have to change.” This was also associated with a view, often from 
past experiences, that non-agricultural users do not appreciate or understand the water and how 
to manage it: “If the water gets short, and they know that it’s going to get short, they just irrigate 
more. They get scared that it’s going to run out so they think that, ‘I need to use it before it goes 
away,’ so then it makes a bad situation worse.”  
 Next, I scale up to discuss the national and international conditions that affect growers in 
the Verde Valley. The first and most dominant codes that emerged to indicate this theme was 
that of the differences in institutional support for small and large farms. Typically, this came 
from the smaller agricultural growers in the Verde Valley comparing themselves to larger, 
industrial, and conventional operations and agribusinesses. Many of the growers talked about 
how the U.S. food system has developed to only help large farms, ignoring smaller ones:  
The laws are set up for the hundreds of acres big farmers. They’re not set up for the little  
people…The laws are set up so that they discourage and make it almost impossible for  
the little person to work in this, and survive in this, environment. [They] are intentionally  
set up to limit the competition for the larger growers… And they’re set up to subsidize  
the larger growers. So, they’re getting a boost, and I’m getting put down.  
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Another grower referred to a specific policy that does not recognize the reality of small farming 
in the Verde Valley: “But, the property I’m on is taxed as commercial/residential… And the 
agricultural tax rate is 1/8th that tax…[But] I can’t get an agricultural tax break on my little piece 
of property because I don’t have 20 acres.”  
Along with feeling unsupported by laws and structures, many growers also talked about 
how there are few programs that they are able to qualify for and receive help from. Some 
explained from first-hand experience: “Last year we didn’t qualify for some technical reason. 
Although bigger and more powerful [operations] always get grants and… Help from the 
government, and the small guy goes through the cracks... And we need it more than anything.” 
Another said how he felt that the programs sometimes go to people who do not really need or 
depend on them: “A lot of the federal programs all end up helping people… Who use those 
programs as, free money? Who don’t need money. A lot of hobby farmers and ranchers who 
have a lot of money [who] bought a big parcel of land, and they want to play around with it.”  
None of the growers seemed to express much faith in federal programs or aid that could help 
small or alternative agricultural operations.  
Finally, many growers also referred to other national and international conditions that 
may restrict their operations and agriculture in general. Several talked about policies they see as 
restricting agriculture in the U.S.: “The biggest law that I worry about today is the food safety 
act? One shoe does not fit all. And it’s a very unfair advantage here, in this country, where our 
growers are bound by that. But in the other countries, there’s no such a thing.” One grower 
elaborated more on these limitations: “There’s discussion about more regulation in the produce... 
But they’ll put me out of business if they continue to regulate more and more.” A few 
participants referred to concerns that they have related to labor for agriculture, which one 
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explained: “We need a guest-worker program. They closed the borders, tightened the borders, 
and labor-- not just in the wine industry, but in all agriculture has gotten very tight… [Also,] a lot 
of these poor ag workers were slaving away for $7.50 an hour, and that’s brutal.” Finally, several 
talked about the effects of globalized trade on agriculture: “For the last several years, almost the 
entire [pecan] crop of this country was purchased by the Chinese, taken to China, processed, and 
then brought back to Costco for less than what we could begin to do it.”  
 Throughout the data and analysis of this chapter, many dynamic aspects of adaptive 
capacity emerged. The Verde Valley growers described many characteristics and processes that 
can act both as opportunities or barriers based on power differentials or other sociopolitical 
conditions. Some of these include access to resources, flexibility in changing practices, and 
support from social networks. Also, climate change awareness, especially as influenced by 
personal experience, emerged as a key part of adaptive capacity. When considering the different 
pieces of my research questions, the expert knowledge and deep connections that growers have 
with their environment provide insight into how Verde Valley agriculture differs from industrial 
agriculture. Finally, many factors operating at larger scales, such as organizational support and 
national policies, are important forces that shape growers’ adaptive capacity.   
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Chapter 6: Discussion and Conclusion  
6.1 Chapter overview 
 When I began the process of writing this thesis, my research question was simply: What 
factors either enhance or restrict the adaptive capacity of Verde Valley growers in the face of 
climate change? However, my research on the problems of industrial agriculture, along with the 
situated resilience approach for considering adaptive capacity that emerged through my 
theoretical framework and literature review, encouraged me to reshape my questions. These 
processes transformed my research into the more nuanced and specific inquiries that I seek to 
discuss in this chapter: Using a situated resilience approach, what characteristics and processes 
shape the adaptive capacity of growers in the Verde Valley in the face of climate change? How 
do these aspects help or hinder growers’ ability to adapt in the future? How are they related to 
the alternative agricultural practices of the Verde Valley and the dominant problematic system of 
industrial agriculture in the U.S.?  
 In Chapter 5, I presented the many opportunities and barriers to adaptation that emerged 
from the interviews. Together, these results provide an incredibly detailed picture of growers’ 
adaptive capacity. In this chapter, I draw out and discuss the most prevalent responses and results 
that best answer my research questions. First, I reflect on and explain the way that many aspects 
of adaptive capacity were impossible to characterize as only an opportunity or a barrier, as these 
aspects actually can be either based on processes and contexts of the system. I illustrate this point 
by considering the major emergent theme of resources as a vital part of adaptive capacity, using 
water as a specific example. Then, I discuss the major theme of climate change awareness and 
belief, especially involving personal experience and expert knowledge. Next, I consider the 
aspects of diversity and connections with the environment that emerged from the small, 
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alternative agricultural operations in the Verde Valley that may enable the system to transform 
away from the dominant and problematic human-nature divide. However, I also address how 
growers’ knowledge of their role in contributing to climate change, especially as it relates to 
those that produce animal feed, limits a deeper connection with the environment. Finally, I 
address the larger institutional restrictions that constrain growers’ adaptive capacity as informed 
by my political ecology and situated resilience approaches. 
In the next section, I address some of the limitations of my work, explaining how they 
can guide suggestions for further research. This relates to closer collaboration with the 
participants of the research, education on climate change, and studies on transformability rather 
than simply adaptive capacity. I then reflect on my research design, justifying the approaches 
that I utilized in this study to answer my research questions. Finally, I discuss how my work 
contributes to good and sustainable communities, concluding with a brief personal reflection.  
6.2 Discussion of major results  
 Here, I qualitatively discuss the aspects of adaptive capacity for growers in the Verde 
Valley that best answer my research questions. As described in Chapter 3, my theoretical and 
methodological approaches did not aim to quantify or measure adaptive capacity, instead 
allowing for a place-based understanding to emerge from the interviews as a part of my 
empirical study (Smit & Wandel, 2006). While informed by past research that identified general 
categories of the factors that can help individuals respond and reorganize after experiencing 
changes, I assessed adaptive capacity based on the aspects that growers said help or hurt their 
abilities to adapt. In this section, I describe adaptive capacity in two main ways. Primarily, I 
discuss the components that build Verde Valley growers’ adaptive capacities, looking at how 
different aspects interact to form the processes of how they adapt. On the other hand, there are 
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some cases where I compare the adaptive capacity of different growers, particularly when power 
dynamics, historical conditions, or cultural influences play a significant role. I sometimes 
characterize these as leading to “higher” or “lower” adaptive capacities, which do not signify a 
quantifiable difference but rather are used to represent differential properties.  
6.2.1 Dual states of adaptive capacity  
One of the main points that I found in this work was that, as Darnhofer (2014) notes, the 
full spectrum of adaptive capacity can be best understood by considering how it plays out as both 
a property and a process at different times. In particular, this came up as I tried to categorize 
responses as either an opportunity or a barrier, or a thing that could be identified and assumed to 
affect the growers’ adaptation in a static and predictable way. However, I realized that most 
factors could actually help or hurt adaptive capacity depending on many other parts of the 
system. To fully capture their dynamic existence, they cannot be simply assumed as good or bad 
but rather understood as shifting in response to surrounding forces. As Dixon et al. (2014) note, 
“this requires approaches that move away from simply looking at what a system has that enables 
it to adapt, to recognizing what a system does to enable it to adapt” (n.p.).  
Participants in these interviews mentioned the availability of resources most often, 
indicating it as an important aspect of adaptive capacity. Many growers felt that they could adapt 
to the climate change scenarios by using varying resources, such as different products, tools, and 
materials for pest control, crop protection, and water efficiency. This also sometimes involved 
the idea that new products or technologies, such as drought- and heat-tolerant crops, would be 
developed. Alternatively, a lack of these resources was the most common barrier that growers 
thought they would face Often, the inability to get these resources was connected to a lack of 
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local options or businesses, along with financial limitations related to the cost of insurance, 
recovering, paying wages, and purchasing the products.  
Therefore, while having different resources could be categorized as a property to enhance 
adaptive capacity, it can just as easily be recognized as a barrier when there is a lack of those 
resources. Like two sides of the same coin, it can be viewed as an opportunity or barrier to 
adaptation depending on the processes that are occurring in the SES at any point in time. To 
illustrate this point, water is a key example of a resource affected by dynamic social-ecological 
shifts in and around the Verde Valley. Based on the system of water rights, some growers have a 
higher adaptive capacity than others because of their legal allocation of water, access to tools to 
maintain their water supply, and support from social networks and leaders in the community. 
Those who depend on groundwater, on the other hand, may have more independence in their 
decision-making by being able to drill wells and pump water (as long as they have the money to 
do so) but lack the institutional support that the ditch system provides.  
As Lustgarten (2015) notes, however, there are an incredible amount of problems 
associated with unregulated groundwater pumping that occurs outside of Arizona’s AMAs, 
especially related to the lack of recognition of the hydrological connections between surface 
water and groundwater. He describes how “farmers who drill new wells to supplement their 
supplies with groundwater are often stealing water from their neighbors who hold rights to the 
rivers above them” (Lustgarten, 2015, n.p.). As complex natural conditions collide with 
sociopolitical ones, water resources can fluctuate and shift in how they will affect adaptation. 
This aspect of adaptive capacity for growers in the Verde Valley is also deeply connected to and 
reliant on the other environmental processes of the area. With climate change projections 
including less precipitation and higher temperatures, water levels in the Verde River will be 
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much lower and aquifers will continue to be depleted, further complicating the availability of this 
resource. Additionally, it could be argued that the water rights in the Verde Valley contribute to a 
negatively-resilient, trapped system (Allison & Hobbs, 2004). Here, the legal and historic rights 
to surface water encourage growing practices and crop choices that utilize flood irrigation rather 
than drip, limiting the flexibility of the system to adapt to better, more effective, and/or more 
adaptive techniques. Also, power inequalities are perpetuated through differential access to 
resources and social networks within the community. While I utilized water to illustrate the 
different states that resources may exist in based on its central importance to growing in this 
agricultural SES, shifting processes that affect availability and access have implications for 
nearly all of the resources described by the growers.  
6.2.2 Climate change awareness and beliefs: personal experience, expert knowledge  
 Some of the most relevant findings of my research are how adaptive capacity is affected 
by awareness of and belief in climate change. As found in other research, past experiences play a 
significant role in informing climate change beliefs (Takahashi et al., 2016). This was 
demonstrated throughout the interviews as growers explicitly stated how they have experienced 
changes from past conditions, noting higher temperatures, changes in precipitation, and shifts in 
seasons. I summarized and presented this relationship in Table 12, where, for 70% of the growers 
interviewed, personally experiencing (or not experiencing) changes lined up with believing (or 
not believing) in human-caused climate change. Understanding the association between past 
experiences and climate change beliefs can affect how growers are able to manage and adapt to 
shifting conditions. As Lengnick (2015) notes, “the motivation of individuals to take actions that 
enhance the adaptive capacity of their farms or ranches is influenced by their perceptions of 
climate change. Varying perceptions of climate risk… all play a role in individual motivation to 
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take adaptive action” (p. 103). This point is also echoed by Marshall et al. (2013), who found 
that growers who demonstrated more awareness of climate change also tended to have a higher 
adaptive capacity, relating to managing climate risks, planning, being flexible, and having an 
interest in changing their practices.  
As closely connected to personal experiences, I found the expert knowledge of the 
growers in the Verde Valley to be incredibly important when considering adaptive capacity. In 
choosing to carry out individual interviews and utilize a situated resilience approach, many 
decisions in my research depended on the thoughts and experiences of growers in the Verde 
Valley. While doing this work, I gained a deep respect for the people that shared their detailed 
and intimate knowledge with me. They hold an invaluable wealth of information about the 
environmental histories and conditions that could provide important insight into how climate 
change can and will affect the area. As Lengnick (2015) points out, daily interactions with the 
land that growers depend on often leads to a heightened awareness of changes that occur, 
especially in comparison to other people in the area who do not rely on the environment in the 
same way. This author also mentions how, with intergenerational knowledge in particular, some 
growers have “family memories and stories of weather long ago to inform their perceptions of 
the weather they have experienced over the years” (Lengnick, 2015, p. 25).  
As mentioned above, this awareness about shifting conditions can help to increase the 
growers’ abilities to adapt. Additionally, many of the growers are experts in their knowledge of 
social changes in the Verde Valley, telling stories of the demographic, historical, and cultural 
shifts that have occurred over their families’ or their own lifetimes. Altogether, I feel that they 
are experts that should be trusted and listened to as important sources of reliable, detailed 
information about the past and current conditions of the area. Although not referring specifically 
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to agricultural producers, a point from Cote and Nightingale (2012) aptly describes the validity 
of this type of knowledge: 
It is argued that the unique vantage point of indigenous peoples long established in 
specific geographical spaces makes their observations and knowledge (content and 
categories) of environmental processes invaluable for the scientific inquiries about 
response options to change… Resilience scholars suggest that openness to lay knowledge 
is as good a way as any to acquire information about environmental processes. (p. 482)  
 
However, just as this expert knowledge can act as an opportunity for adaptation by 
increasing awareness of long-term or significant changes, it can also sometimes limit adaptive 
capacity. On the one hand, it was encouraging to hear so many growers answer the climate 
change scenarios with thoughts on how they would respond to the various shifts, as this helped to 
demonstrate a level of planning and preparation enabled by their previous experiences. However, 
there was an overall lack of concern about the projected conditions, with most growers thinking 
that they would be able to adapt to future changes in the same ways that they had adapted to ones 
in the past. Especially with the commonly mentioned point that “adaptation is just a part of 
agriculture,” many growers demonstrated a potentially overly optimistic view of their adaptive 
capacity due to the inherent uncertainty of agriculture that they are constantly responding to.  
 These findings align with those of other researchers who consider individual growers’ 
adaptive capacity. As Takahashi et al. (2016) found, farmers feel that they are always adapting to 
changes in weather and other environmental conditions as a normal part of agriculture. This was 
particularly associated with those who have grown for a long time, similar to the growers I spoke 
to with expert knowledge of the social-ecological aspects of the Verde Valley. These authors 
also note that many of the adaptations tend to be short-term and reactive to change rather than 
long-term and proactive to prepare for change (Takahashi et al., 2016).  
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While many of the Verde Valley growers feel that these smaller adjustments based on 
past experiences will be sufficient to guide their decisions into the future, this may also be in part 
due to their uncertainty about climate change information. Through the interviews, I heard many 
concerns related to distrust of the government, media, and scientists. Alternatively, even when 
scientists were viewed as reliable sources, the growers still expressed a lack of understanding 
about the realities of climate change due to confusing or conflicting information. Also, most of 
the growers did not connect the projections in the scenarios to climate change until asked about 
temperature increases, suggesting that they do not know the full scope of impacts that climate 
change will have on pests, storms, and other environmental stresses. Therefore, a combination of 
optimism based on past experiences, along with misunderstandings or lack of knowledge about 
climate change, may result in growers misjudging the severity of the threats and lacking the 
motivation to make more significant changes to their practices (Grothmann & Patt, 2005).  
6.2.3 Alternative agricultural methods and adaptive capacity 
 A key part of my problem statement and research questions for this work was to consider 
how the adaptive capacity of non-industrial agriculture can be understood and encouraged. I was 
curious to see what aspects of the small agricultural operations in the Verde Valley may help or 
hinder adaptation. This question felt incredibly pressing as I learned more and more of the ways 
that large, industrial, conventional agriculture is environmentally and socially destructive. There 
are several points from my findings that demonstrate how small-scale, alternative forms of 
agriculture can adapt effectively and sustainably to climate change.  
 Although my interview questions did not ask specific questions about diversity in 
growing practices, some relevant points still emerged through coding the interviews. In 
particular, the wide range of types of crops that are grown in the Verde Valley is an important 
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characteristic that affects adaptive capacity. In addition to the variety of crops produced, 65% of 
the growers cultivate more than one crop. For these individuals who grow several different crops 
at one time, they have other crops to rely on if one fails due to pests or drought. Also, as climate 
changes continue, growers who already have experience with planting new or multiple crops will 
have a higher psychological flexibility in transitioning to more drought- or heat-tolerant choices, 
along with probably greater financial flexibility without heavy investments in equipment for a 
single crop. As Lengnick (2015) describes, different types of diversity increase adaptive capacity 
and resilience by ensuring that various processes in an agroecosystem are maintained while also 
enabling success under changing conditions and allowing for innovation. 
        Also, varying types of organic, natural, and sustainable growing practices were discussed 
by many of the growers. Nearly every participant mentioned an awareness of how their decisions 
can affect the environment through pollution or the use of synthetic products and chemicals. 
Many expanded on this awareness to a deeper care for the environment, attempting to maintain 
natural and sustainable operations. While they may not have official certifications (e.g., organic) 
based on limited resources, time, or ability, they still demonstrate a desire to avoid the 
mechanistic model of industrial agriculture. This is particularly important as research continues 
to show how organic and agroecological food production can produce just as much or more than 
industrial agriculture, while also avoiding many of the environmental problems that cause the 
climate to change (Altieri et al., 2015; Lengnick, 2015). Verde Valley growers who utilize these 
alternative agricultural practices will be better able to adapt than industrial farms because they do 
not depend on intensive inputs and management strategies that also further perpetuate climate 
change. Additionally, they will be better prepared to be a part of the transition to more 
sustainable agriculture as the need for it increases. 
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        Finally, there were the growers who expressed all of the above characteristics while also 
explaining the deep and interdependent relationship that they have with the environment. 
Through the language they used and emotions they expressed, they described a connection with 
nature that seems to be directly at odds with the dominant system of industrial agriculture in the 
U.S. It is only through a mental and physical separation from the ecology of food production, 
stemming from the human-nature divide, that many growers are able to drain the nutrients from 
soil, flush pesticides and fertilizers into waterways, and plant the same crop on thousands of 
acres year after year. Alternatively, many of the growers in the Verde Valley have been able to 
plant crops in environmentally and socially conscious ways based on the specific conditions that 
have limited the expansion of industrial agriculture in the area.  
Throughout the interviews, growers recognized how they can positively or negatively 
affect the environment around them, and vice versa. Rather than control or domination, many 
growers described their relationships with nature as involving love, fear, reverence, and 
dependence. This is in stark contrast with Stuart, Schewe, and McDermott’s (2012) findings on 
the perspectives of large-scale corn farmers who often are disconnected from concerns about 
many environmental problems and who “demonstrated a worldview with clear boundaries 
between agriculture and ‘the environment’” (p. 321). Arguably, the maintenance of the human-
nature divide apparent in those growers’ beliefs and practices may have larger and more long-
term effects on climate change simply based on the scale of their operations and methods.  
My findings are limited to a local scale of a small agricultural SES. However, for growers 
in the Verde Valley and in other regions and scales, I argue that this bridging of the gap between 
humans and nature is one of the best opportunities growers have to adapt to climate change. By 
deeply caring about the environment that they rely on, while also cultivating practices that 
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depend on agroecological cycles and balances, growers are both more aware of the effects they 
have on the natural world while also mitigating much of the damage that more conventional 
practices cause. Once their expert knowledge incorporates this deep relationship with the 
environment, growers may even be able to transform or “bounce forward” into more resilient and 
sustainable systems that do not perpetuate climate change (Darnhofer, 2014).  
However, my analysis of the data to indicate deep care of and connections to the 
environment, along with any corresponding increase in the ability to adapt or transform, is 
limited by a key characteristic of Verde Valley agriculture. Although lower than the 73% value 
in the ADWR (2000) study, around 30% of the crops produced by the growers I interviewed are 
pasture, alfalfa, and/or other livestock feed. While certainly having social ramifications as well, 
it is important to consider the effects, and growers’ awareness of effects, of these types of crops 
on the environment. The high water demands of alfalfa and pasture, along with being grown on a 
lot of acreage, means that they significantly impact the Verde River and other water sources in 
the Verde Valley (ADWR, 2000). More importantly for this discussion, they are used to feed 
animals that are responsible for a large portion of agriculture’s contributions to climate change, 
through enteric fermentation, management of manure, deforestation of land for grazing or 
pastures, and more (Horrigan et al., 2002; Smith et al., 2014).  
This leaves room to question, then, the true interconnected relationships of these growers 
and nature. Even if growing pasture or alfalfa, they can possibly be utilizing practices for water 
conservation, rotating crops, or using organic fertilizers to demonstrate a care for the 
environment. At the same time, though, only one of the growers in the Verde Valley referred 
specifically to the ways that agriculture can contribute to climate change, noting the 
environmental destruction caused by agriculture through the specific example of cattle producing 
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methane gas. As related to the topics of knowledge of and belief in climate change, the growers 
may not have clear or complete information on the role of agriculture in climate change or may 
not believe in it in the first place. Although the growers that I talked to simply did not mention 
the tension of how agriculture can lead to climate changes, Stuart et al.’s (2012) findings in 
regard to farmers resisting the idea of their role in climate change provides an interesting 
perspective:  
Many farmers may not want to acknowledge climate change as a risk if it means 
admitting that they are somehow at fault. This indicates that farmers are distancing 
themselves from the negative aspects of GHG emissions and that there may be more 
dissonance between perceptions and practices than farmers revealed. (p. 321) 
 
As suggested by these findings, growers in the Verde Valley may be avoiding connecting their 
practices to climate change, even as they see themselves as good stewards of the land who make 
environmentally-conscious decisions. Without understanding the role of agriculture in climate 
change especially as it relates to animal agriculture, many growers are limited in truly bridging 
the human/nature divide to form more adaptive and transformative systems.  
6.2.4 Structural barriers to adaptation  
Even with these aspects that may enhance the ability to adapt, the larger systems that 
Verde Valley growers are a part of are certainly the most restrictive to their adaptive capacity. As 
described by Stuart et al. (2012), structural barriers associated with political and economic 
conditions at the national level often may be the largest constraints to any individual adaptation. 
This relates to several of the barriers identified throughout Chapter 5. One of the most prevalent 
and important limits that my research participants face is that the U.S. food system, as it relates 
to policies, subsidies, and markets, is structured to help the large-scale, industrial agricultural 
operations rather than small, alternative farms.  
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While this was expressed in many different ways, one of the most significant ones related 
to the lack of organizational support that growers felt would be accessible to them. While many 
growers knew about organizations that exist to potentially help agriculture, very few felt that 
they would receive the support or aid that they needed, often citing that the programs were only 
intended for larger farms. As one exception, through both my literature review and the responses 
of two growers, I learned about the important work that the Nature Conservancy is doing in the 
Verde Valley to try to increase water efficiency through automated head-gates on ditches, drip 
irrigation, and crop conversion. However, no other growers mentioned this organization as a 
resource. Generally, growers’ views on the subject were that there either were no organizations 
that they knew of or none that would effectively and affordably help them. 
Additional insight into this barrier involves the themes of trust and distrust that emerged 
from the interviews. Overall, growers in the Verde Valley expressed that they rely on and trust 
themselves the most when considering how they could adapt to changes. This aligned with 
Fleming et al.’s (2015) description of the overall social culture of farmers as autonomous 
individuals, where they generally have norms related to independence and stoicism. Many of the 
growers also extend their trust to the various social networks that they have with others involved 
in agriculture in their region, from neighboring growers to farmers’ markets. However, when 
considering other interactions with larger levels in their state and country, I observed an overall 
distrust of the government and lack of faith in governmental organizations from the interviews. 
For the most part, this is probably a result of the structures and policies of the U.S. food system 
that encourage large, industrial farms instead of smaller ones like those in the community of the 
Verde Valley (Hauter, 2012). However, it is also important to note that both the general 
autonomy of growers and the separation of local farming communities to the larger food system 
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have developed a general sense of distrust, which could further limit their engagement with 
organizations even if they did offer aid and support. As Eriksen and Selboe (2012) note, the 
limited beneficial interactions between local and larger scales of agricultural systems has resulted 
in a lack of trust and subsequent loss of adaptive capacity, as “societal processes that undermine 
critical forms of collaboration may pose limits to adaptation” (p. 166). More collaborative 
processes that cross different levels of agricultural SES and value the perspectives of all 
stakeholders could help increase the trust, and therefore adaptive capacity, of the individual 
growers; however, this will certainly require structural transformation to the U.S. food system 
and its policies of encouraging industrial agricultural over smaller, alternative forms (Wright et 
al., 2014). 
Development and urbanization in the Verde Valley and Arizona in general also present 
significant threats to the adaptive capacity of agriculture in my study system. The growers have 
very little control over the land prices, water use, and cultural changes that are associated with 
the residential transition. Indeed, this is a significant pressure that, if it continues unfettered, will 
leave very few agricultural operations in the Verde Valley to actually adapt to climate change in 
the first place. This would also lower the resilience of the overall social-ecological system of the 
area by eliminating local food sources, open spaces, and other beneficial aspects that agriculture 
provides. The growth of cities throughout the state could also affect the water security of the 
Verde Valley, as new groundwater regulations or policies might be developed. Although those 
with water rights on the Verde River may have a more stable and secure water source, even they 
could be threatened as residential development continues.  
 Overall, these structural barriers relate to the ways that resilience can play out as a 
negative property that limits the true adaptive capacity of individuals and structures in 
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agricultural SES. The lack of organizational support and trust through cross-scale social 
networks exists because of the pathologically resilient structures that the U.S. Farm Bill, and 
food system at large, have maintained throughout history. In encouraging fewer and larger 
industrial farms to succeed through subsidies and supports, national policies effectively resist 
diversity and adaptations that smaller operations can bring to the table (Berardi et al., 2011). As a 
whole, the U.S. agricultural system can be characterized as a trapped resilient system “that 
persists over time in spite being subjected to a wide range of shocks or perturbations. It is a very 
resilient system that is maintained by considerable amounts of money… with rules and 
procedures that are no longer fitting or appropriate” (Gunderson & Light, 2006, p. 129). As 
Maréchal et al. (2008) note, the same negatively resilient push for unlimited growth in 
agricultural systems corresponds to the idea of progress that dominant Western paradigms 
maintain. This economic “progress” drives the development and urbanization that is steadily 
pushing agricultural land out of production, perpetuating a pathologically resilient system that 
ignores environmental and social sustainability.  
6.3 Limitations of this work and recommendations for further research 
 Although many important insights were gained through this research on the Verde Valley 
agricultural SES, it is certainly a first step in further engaging with growers to support their 
adaptive capacity in a time of climate change. As such, there were several limitations of my 
research that I recognize here, accompanied by ideas and suggestions for further research in the 
area. First, although my research design was informed by a review of the literature and key 
informant interviews, my research questions and project did not fully engage with or incorporate 
the needs of the growers themselves. If I could do this work again or carry out more research in 
this area, I would use a participatory action research (PAR) or other similar community-based 
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approach to collaborate closely with those actually involved in agriculture in the Verde Valley. 
As one major barrier that emerged from the data related to a lack of organizational support for 
small growers, it would be incredibly useful and meaningful to work with growers to identify 
what they want from programs to help them adapt to different changes. I feel that researchers can 
act as a bridging mechanism between growers and the organizations in the area to collectively 
study and work towards developing actionable, affordable, and accessible programs. This is an 
important next step that future research could include.  
 As a related point, although I determined expert knowledge of growers in the Verde 
Valley to be a key part of adaptive capacity, further work should center this knowledge as 
equally legitimate as that of the person doing the research. As noted before, many of the growers 
rely on and trust their own experiences as a major source of information to guide their adaptive 
strategies. However, at the same time, they often critiqued their expertise as non-scientific or 
uneducated. One grower demonstrated this by explaining: “I really just leave it up to the experts 
to figure it out. Then I’ll just deal with it,” while another referred to himself as a “stupid 
hillbilly.” Although I hoped that I communicated my respect and earnest desire to learn from the 
growers throughout the interviews, my actual research questions and research design could have 
better incorporated and centered the validity of their expert knowledge.  
 While speaking with some of the growers before, during, and after the interviews, I 
observed a desire to further their knowledge and understanding of climate change. Several 
growers who believe in anthropogenic climate change expressed how they want to learn more 
about the realities behind the subject because of their exposure to confusing and conflicting 
information. Also, a few noted how they appreciated being asked about how they would adapt to 
these different scenarios because it forced them to evaluate their own strengths and weaknesses if 
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exposed to climate change-related stresses. Even some of the growers who were wary of 
acknowledging the role of humans in climate change expressed interest in furthering their 
understanding of changes that are occurring. Also, only one of the growers mentioned the ways 
that agriculture can contribute to climate change, demonstrating a clear gap in the knowledge, 
understanding, or acceptance of this relationship. Therefore, I feel that there is an opportunity for 
educational programs or PAR work in the future to help growers increase their knowledge about 
climate change, potentially leading to a corresponding increase in adaptive capacity.  
However, this work would certainly involve careful navigation of how these issues are 
presented and approached. Because of the politically controversial nature of this subject, along 
with the denial of some of growers, the framing of the educational programs should, at least at 
the beginning, focus on the proactive and positive need to increase the ability to adapt rather than 
challenging climate beliefs (Takahashi et al, 2016). Stuart et al. (2012) make a similar 
recommendation about how to discuss agriculture’s role in climate change, seeing that “when 
framed in a positive context, participants felt that farmers could help society address climate 
risks… Involved parties may wish to consider how they frame climate change, choosing to 
highlight positive steps forward rather than past or current contributions” (p. 321). Also, 
education should not be relied upon as the only strategy to cause shifts in agricultural adaptive 
capacity as a whole, as we also need to target barriers that exist at higher institutional and 
structural levels (Stuart & Schewe, 2016). However, due to the receptivity and interest of several 
growers to engage with and learn more on this subject, I feel that this could still be an important 
avenue for more research that works to increase growers’ adaptive capacity to climate change.  
 Finally, my work on this subject was limited in that it focused primarily on adaptation 
rather than transformation. As mentioned throughout my thesis, it is important to study how 
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individual growers will adapt to climate change due to their effects on the agricultural sector as a 
whole and because of the guaranteed future climate changes based on the greenhouse gases 
already emitted. However, Folke (2006) notes that emphasizing transformation in SES can be 
vital when the current system is pathologically resilient and undesirable for the future. Through 
this work, I have argued that industrial agriculture is both socially and environmentally 
unsustainable and that a better understanding of alternative forms of food production can aid in 
creating more adaptive and truly resilient systems. While I characterized the diversity in 
practices and interconnections with the environment as key parts of Verde Valley growers’ 
ability to not only adapt but also to shift away from the dominant problematic paradigms of 
Western society, further work is needed to better understand and encourage transformation of 
these systems. Kathleen Dean Moore (2016) powerfully explains the problems with only 
focusing on adaptation, along with the false optimism that adaptation will always be possible:  
 The driving assumption is that humans can adapt, continuing to thrive on a sizzling,  
stripped-down, drought- and flood-stricken, dangerously destabilized planet. That 
assumption is shaky, given that unpredictable conditions might be the only contingencies 
one can’t plan for. [There is] also the frustrating question of why anyone imagines it will 
be easier and cheaper to adapt to a devastated world than to mount a full-out effort to 
slow the wreckage and save what’s left of all the life-sustaining ecosystems… I 
understand that it’s prudent to figure out how to live in the world as it presents itself… 
But a single-minded focus on accommodation to climate change, a focus that ignores the 
need to reduce climate change, is a moral failure. (p. 191, 193)  
 
Therefore, I feel that future research needs to prioritize the roles of both adaptation and 
mitigation and to understand our ability to respond to changes yet also avoid creating some of 
them in the first place.  
6.4 Reflections on my approach 
 While writing this thesis was one of the most difficult and exhausting processes I have 
ever experienced, I am incredibly grateful for the growth and learning that occurred through each 
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stage of the research. There were many times where I felt overwhelmed by the weight of the 
problems related to industrial agriculture and climate change, while also fearful of 
misrepresenting the many stories and viewpoints of the growers I spoke with. However, I feel 
that the approaches I used and decisions I made in this research, as guided over the past two 
years by the faculty and classes in the Sustainable Communities program, provided wonderful 
and necessary tools to study the adaptive capacity of growers in the Verde Valley.  
 Through utilizing a political ecology lens to consider the problems related to the human-
nature divide, I was able to track and describe the larger forces that have led to an industrial 
agricultural system that is contributing to climate change. Along with this approach, the 
development of a situated resilience view of adaptive capacity helped me understand both the 
properties and processes that influence individuals’ abilities to adapt while also seeing the 
structural limitations that constrain them. Through in-depth interviews and coding, I developed a 
nuanced view of the two-sided coin of adaptive capacity, where a single point may be an 
opportunity or barrier depending on the processes and contexts at that moment. While also 
gaining an understanding of the growers’ awareness of climate change and its role in adaptive 
capacity, I argue that some of the most important results of this study relate directly to the place-
based resilience approach and focus on SES that I used.  
The major driver at the core of my work was to consider ways to bridge the divide that 
has historically existed between people and the environment in Western society. While one of 
my goals was to value both natural and social scientific approaches, I was also able to recognize 
“the technical limitations of science and the inherent unpredictability of future conditions. This 
openness to unknowability in resilience thinking has been crucial for creating legitimate space 
for the incorporation of other types of knowledge into scientific inquiry” (Cote & Nightingale, 
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2012, p. 482). Therefore, the expert knowledge of the growers in the Verde Valley, used 
alongside natural and social science research, can provide a more complex, dynamic, and 
accurate view of adaptive capacity under changing conditions. Finally, I was able to characterize 
and describe how the interdependent relationships that several growers have with their 
surroundings can begin to chip away at the problematic human-nature divide, providing hope and 
opportunity for both adaptation and transformation of our food system. 
6.5 Contributions to good, sustainable communities and conclusion 
In this research, I recognized that many parts of the current system of food production are 
unsustainable and that alternatives need to be studied and encouraged. Based on the development 
and findings of my work, I echo Berkes et al.’s (2003) view of “sustainability as a process, rather 
than an end product, a dynamic process that requires adaptive capacity for societies to deal with 
change” (p. 2). I feel that my project contributes significantly to an understanding of good and 
sustainable communities by bridging divides within academia and society as a whole. Also, my 
work acknowledges the inherent complexity as we continually push for more sustainable, just, 
and adaptive conditions. My own personal interests and future were also fundamentally 
transformed by this thesis work. From little to no knowledge about agriculture and our food 
system two years ago, I now hope to work on these issues for the rest of my life. I intend to use 
both my natural and social science trainings to work alongside others who want to create 
sustainable food systems by also understanding the need to target multiple levels for change.  
One way that I intend to do this is to publish my research in an academic journal and to 
join the ongoing conversation with the important insights gained from these interviews and 
analysis. A possible journal that I will submit my work to is Land Use Policy, which is 
characterized as an interdisciplinary journal that works to connect varying sectors and groups 
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while also providing guidance for policymakers. I see a lot of worth and need for cross-
disciplinary, accessible work in the dire reality that anthropogenic climate change presents to us. 
I hope that other researchers studying how agriculture can adapt successfully to climate change 
will find my work helpful. Finally, I have had the amazing opportunity to already put some of 
this knowledge to use by working on a community roundtable and speaker series focused on 
sustaining the food system of northern Arizona. These events were titled “Agriculture to 
Appetites: strengthening food connections in a changing Arizona,” and my research in the Verde 
Valley greatly informed my contributions to this collaborative and rewarding process.  
While writing this thesis over the past few months, this work sometimes felt hopeless in a 
national context of a federal administration entwined with the fossil fuel industry plans to 
eliminate climate adaptation programs and cut funding for the USDA and EPA. I cried and 
dreamed in nightmares, often fearing that my research was pointless in a time where facts are 
denied and political inaction on climate change runs deep. And yet, hope remains. Hope pours 
through me when I see the protests, the marches, and the resistance to the oppressive powers that 
perpetuate social injustices and environmental destruction. Hope fills me to the brim as I 
remember the love that growers in the Verde Valley expressed when describing their land and 
experiences. They gave me many gifts that have kept me moving and pushing and learning and 
hoping: A bag of freshly-shelled, delicious pecans for the drive home. A feather from the turkey 
that gobbled loudly in the background of the interview, placed on my bookcase where I see it 
every day. An introduction to a two-year old grandson, pushing a tractor toy through the grass as 
we talked. Descriptions of the birds that flitted from tree to tree, warbling and chirping above us. 
Smiles and stories and support and the willingness to trust the student asking them too many 
questions. This thesis could not have happened without their help, and, although it was hard 
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work, it was good work to be doing. I close with one more quote from Moore (2016) on the 
subject of the new, transformative adaptations that we must make in this difficult, troubling, 
vibrant, and beautiful time:  
I believe that humanity is called to a kind of adaptation. But not adaptations that harden  
present human patterns and ideas, reinforcing with steel beams the patterns of excess and  
exploitation. Rather, we are called toward creative change in the very ideas of what it  
means to be a human being and how we might once again blend humanity’s moral  
imagination into the creativity of the unfurling universe. That is the true adaptive  
challenge. (p. 197).  
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Appendix 
 
A. Interview Questions for Key Informants 
 
1. What types of crops are grown in this region? Are any subsidized? 
2. Are they irrigated? (If so,) what type of irrigation is used? Are there more efficient ways to 
irrigate? 
3. Where does the water for irrigation come from? 
4. Are there any issues with water supply? What do those issues entail 
5. Do farmers in the area seem concerned about water availability in the future? What are some 
examples? 
6. What programs exist in this region to help address environmental issues such as  water 
conservation? Do farmers seem receptive to these efforts? What are some of the barriers to 
farmer participation in these practices? 
7. Are there issues with water pollution from agriculture? Can you explain what some of them 
are? 
8. Do farmers seem concerned about water pollution in farming? What measures do farmers in 
this area take to make sure their own farms aren't contributing to water pollution? 
9. Do farmers ever talk about climate change? What do they say about it? 
10. At your organization, what are the general ideas about the long-term sustainability of 
agriculture in the region? How about among farmers you talk to? 
11. In your opinion, what are the major challenges to the long-term sustainability of agricultural 
communities in this region? How are they being addressed? 
12. What might some alternatives be to support a more sustainable future for agricultural 
communities? What about alternative land uses (that move away from agriculture)? Is there 
support for any of these ideas through specific programs or policies? 
13. Is there anything else you would like to comment on regarding the long-term outlook for 
farming in this region? 
14. Is there anyone else at your or another organization whom you think I should talk to?  
 
B. Most common themes/responses from Key Informant interviews 
 
Regional/state trends and issues: 
· Agricultural land is always changing to residential land 
· Land values are high and farmers can make a good profit from selling their land. 
· Projected population changes are an issue. 
· The region needs to balance population/economic growth with agriculture. 
· Need to balance the water going to residential or agricultural use (reevaluate “best use”) 
· There was a mix in responses showing a conflict between if residential or agricultural use takes 
more water, with the respondents having contradictory responses on what is better for water 
sources. 
· Bifurcated groundwater/surface water laws, especially when considering how they are 
connected and affect each other, provide lots of problems. 
· Overallocation and surface water rights adjudication are issues. 
 
Environmental issues: 
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·  The threat of the Verde River going dry/water levels going down is there. 
·  Some farmers talk about climate change but not a lot or directly (don’t see the long term 
problems). 
·  Pumping groundwater lowers the baseflow of the rivers and is a problem. 
·  Cattle can be a big source of pollution (not so much crops or farms, but cattle/livestock were 
mentioned much more) 
 
About farmers: 
·  Farmers pay a lot of attention to the environment. They want to keep on farming, but it is hard 
work. 
·  Farmers vary in level of concern about water supply based if they have access to ditches/senior 
water rights or not. (according to the respondents) 
·  There is a generational gap (between older and younger farmers) in the receptivity to programs 
and changes. 
·  Lack of funding, eligibility, incentives, etc are big barriers for farmers to participate in 
programs. 
·  Farmers have a lot of concern for their rights, maybe limiting their participation in programs. 
 
Changes: 
·  Most crops use flood irrigation, and some are being shifted to drip which is more efficient. 
(this needs to happen more, as it’s still ~95% flood irrigation) 
·  Grapes for wine are a good part of shifting from traditional crops to new ones.   
·  There needs to be more efficient irrigation and technology. 
·  There needs to be more conservation easements for agriculture 
 
Views about agriculture (from organizations): 
·  Agriculture is an important part of the Verde Valley’s history 
·  Organizations want farmers to succeed. 
·  Agriculture needs to be a part of the future of the Verde Valley. 
 
About programs: 
·  There are many programs/organizations to help with education, conservation, funding, 
technology, etc—The Nature Conservancy was mentioned most often by most respondents. 
·  Funding for improvements and equipment for farming is there but there needs to be 
more/needs to be more accessible. 
 
Communities: 
·  Communities need to understand the importance of agriculture more. 
·  Communities need to appreciate local food and food security. 
·  Everyone (public, cities, etc) needs to be aware of water conservation. 
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C. Grower Interview Guide  
 
Background Questions 
1. What do you produce on your land? Over how many acres?  
2. How long have you been managing this land?  
3. Where do you get water for your land? How much water do you get?  
4. How do you decide how much to use?  
 
Thinking about the Past 
5. Can you think of a time when it was difficult because you had less water?  
(If not, then another challenge in the past: pest outbreak, labor shortage, etc) 
What did you do differently during that time?  
What organizations, agencies, programs, or people were the most helpful?  
What could you have used that you were missing?  
What, if anything, limited your flexibility to make needed changes? 
 
Thinking about the Future 
I am going to share some possible scenarios, and then ask you questions about them. It will be 
the same four questions for each scenario, but I will repeat them each time. There is no right 
answer. If you are not sure, just say pass.  
 
6. If there was a significant increase in insect pests or fungi damaging your crops: 
   (If cattle operation then change “crop” to “grass”) 
What would you change in your operation?  
What would you need to do this (resources, aid)?  
What people, organization, or resources do you think would help?  
What would make it difficult, present barriers, or reduce flexibility? 
 
7. A severe storm event damages your crops and your land.  
(If cattle change “crop” to “grass”) 
What would you do?  
What would you need to do this (resources, aid)?  
What people, organization, or resources do you think would help?  
What would make it difficult, present barriers, or reduce flexibility? 
 
8. Drought or the diversion of water to urban areas cuts your water supply in half.  
What would you do?  
What would you need to do this (resources, aid)?  
What people, organization, or resources do you think would help?  
What would make it difficult, present barriers, or reduce flexibility? 
 
9. Temperatures are on average 10 degrees warmer all year.  
What would or could you do?  
What would you need to do this (resources, aid)?  
What people, organization, or resources do you think would help?  
What would make it difficult, present barriers, or reduce flexibility? 
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10. By the end of the century, experts predict that there will be 20 percent to 50 percent less 
water, with temperatures 5 to 10 degrees warmer. (temp and water) 
Thinking about this, what do you see as changing on this landscape?  
In your own operation?  
Again, what would you need to adapt your operation (resources, aid)?  
What people, organization, or resources do you think would help?  
What would make it difficult, present barriers, or reduce flexibility? 
 
11. What laws or programs do you think need to change to increase farmers ability and flexibility 
to respond to future changes?  
 
Additional Questions:  
12. Do you think more land could be put into conservation easements for agriculture? What helps 
this and what hinders this? 
  
13. What crops will be best to grow in the Verde Valley in the future? Are grapes for wine a 
sustainable alternative for food security and economic security? 
  
I just have a few last questions about climate:  
14.  Have you experienced specific changes in climate in the past few decades? What? 
15.  Do you think global climate change is happening? Why or why not? 
16. Is this based on your experience or what you learn from the media or others? 
17. What information or ideas most influence your opinions on climate change? 
18. Who do you trust the most regarding information about climate change?19. Last Question: 
Can you recommend any other growers for me to meet with?  
D. Crops grown in the Verde Valley 
 
Produce 35.1 %, Pecans = 16.2%, Other livestock feed (multigrain, teff, rye grass, feed corn) = 
13.5%, Alfalfa = 10.8%, Wine grapes = 10.8%, Pasture = 5.4%, Orchards/berries (blackberries, 
plums, peaches, apples, figs) = 5.4%, Wheat = 2.7%  
 
Breakdown of produce = of the 13 responses that said they grew produce, there were 75 total 
individual types of produce grown within 26 categories:  
Tomatoes 10.7%, Melons (cantaloupe, honeydew, or watermelon) = 8%, Squash (summer, 
winter) = 8%, Sweet corn = 6.7%, Unspecified Vegetables = 5.3%, Pumpkins = 5.3%, Greens 
(leafy greens, salad greens, lettuce, spinach) = 5.3%, Onions = 5.3%, Cucumbers = 5.3%, Carrots 
= 4%, Garlic = 4%, Eggplants = 4%, Beets = 2.7%, Peppers = 2.7%, Okra = 2.7%, Green beans 
= 2.7%, Chard = 2.7%, Kale = 2.7%, Chiles = 2.7%, Potatoes = 1.3 %, Green onions = 1.3 %, 
Peas - 1.3%, Herbs = 1.3%, Cabbage = 1.3%, Broccoli = 1.3%, Cauliflower = 1.3% 
 
